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PREFACE 


This  Memorandum  Is  part  of  RAND's  continuing  program  of  procure* 
ment  research.  It  deals  with  the  problem  of  obtaining  competition  in 
the  reprocurement  of  weapon  system  components,  accessories,  support 
equipment,  and  other  technical  hard  goods. 

Under  present  policies,  packages  of  technical  data  are  often  dis* 
dominated  among  firms  that  were  not  engaged  in  earlier  R&D  and  produc¬ 
tion  efforts.  The  study  first  examines  these  reprocurement  data  policies 
and  their  impact  on  competition.  It  also  explores  interfirm  commercial 
transfers  of  production  technology  and  contrasts  the  transfer  techniques 
used  by  Che  Government  with  those  employed  by  the  aerospace  industry. 

As  a  method  of  providing  improved  access  to  production  technology,  and 
thereby  increasing  competition,  it  considers  the  use  of  directed  licens¬ 
ing  and  the  application  of  commercial  transfer  techniques  to  supplement 
present  procurement  policies. 

This  study  should  be  of  interest  to  public  officials  concerned  with 
procurement  policy,  tod  to  various  groups  concerned  with  the  problems 
of  obtaining  competition  in  purchases  of  specialized  military  hard  goods. 

J.  W.  McKle  is  a  consultant  to  The  Rand  Corporation. 


SUMMARY 


An  unregulated  market  economy  depends  on  competition  as  its  pri* 
mary  guarantor  of  adequate  economic  performance.  The  history  of  eco¬ 
nomic  policy  in  the  United  States  demonstrates  continuing  efloits  to 
strergthen  arJ  preserve  market  competition  and  to  limit  monopoly.  These 
efforts  are  reflected  in  antitrust  laws,  procurement  statutes  and  regu¬ 
lations,  and  In  a  variety  of  other  public  laws  and  policies.  Apart  from 
its  general  social  merits,  competition  is  also  believed  to  yield  lower 
prices  to  the  purchaser.  There  is  persuasive  evidence  that  this  is  true 
for  military  procurement. 

Competition  in  defense  procurement  must  be  evaluated  in  terms  of 
specific  types  of  goods  and  services.  Although  each  item  the  Depart¬ 
ment  of  Defense  purchases  has  different  competitive  potentials  and  prob¬ 
lems,  it  is  useful  to  think  of  three  general  classes  of  military  hard 
goods.  At  one  extreme  lie  weapon  systems  and  the  initial  provisioning 
of  spare  parts.  Here  the  barriers  to  competition  are  huge.  The  Govern¬ 
ment  has  paid  for  most  of  the  underlying  RW,  the  design  of  production 
articles  is  unstable  as  a  result  of  numerous  engineering  changes,  and 
the  R6D  process  generally  spills  over  into  production  activities. 

At  the  other  extreme  lie  off-the-shelf  commercial  items  procured 
for  defense,  and  items  with  close  civilian  counterparts.  These  items 
are  characterised  by  privately  funded  R&D ,  stability  of  design,  and  low 
start-up  costs  for  Government  orders.  Here  there  are  few  barriers  to 
competition  and  the  DOD  has  been  generally  successful  in  obtaining  compe¬ 
tition  . 

This  study  is  concerned  with  the  products  that  fall  in  the  vast 
middle  ground  between  these  two  extremes;  that  is,  the  reprocurement  of 
weapon  system  components,  support  equipment,  and  other  specialized  items. 
The  Government  has  paid  for  most  of  the  underlying  RM) ,  designs  are  fairly 
stable  by  the  time  reprocurement  occurs,  and  there  is  a  well-established 
production  technology.  The  problem  of  getting  competition  in  these  cases 
is  essentially  the  problem  of  providing  access  to  existing  manufacturing 
technology . 

Under  present  policies  dealing  with  technical  data,  design  infor¬ 
mation  is  often  disseminated  among  prospective  suppliers  when  the  time 


cornea  for  reprocurement.  The  Air  Force  has  an  elaborate  program  for 
acquiring,  screening,  and  disseminating  drawings  and  specifications. 

While  the  current  amount  of  competitive  reprocurement  that  occurs  as  a 
result  of  data  dissemination  is  small  relative  to  the  total  reprocure- 
ment  of  items,  it  does  account  for  a  sizeable  fraction  (20  percent  in 
our  saaqile)  of  all  reprocurementa  that  are  competitive.  Improvement  in 
the  quality  of  data  packages  acquired  under  new  data  policies  should 
permit  sosm  enlargement  of  this  fraction  as  time  goes  on. 

Using  commercial  licensing  techniques,  U.S.  aerospace  firms  have 
had  vast  experience  in  transferring  production  technology  to  firms  that 
were  not  engaged  in  the  original  RSG  efforts.  In  addition  to  engineer¬ 
ing  drawings  and  specifications  --  the  principal  instruments  of  trans¬ 
fer  used  by  the  Government  in  the  dissemination  of  reprocurement  data  -- 
commercial  programs  ordinarily  call  for  the  transfer  of  tool  design  in¬ 
formation  or  actual  tooling,  production  layout  and  process  information, 
and  engineering  or  technical  assistance.  These  added  elements  in  com¬ 
mercial  transfers  are  generally  considered  essential  in  order  to  give 
the  licensee  proper  access  to  the  production  technology. 

Any  substantial  increase  in  competition  in  the  reprocureawnt  of 
weapon  system  components,  accessories,  support  equipment  and  other  spe¬ 
cialized  items  will  require  improved  access  to  the  developer's  technology 
by  other  prospective  suppliers.  It  is  particularly  laq>ortant  to  provide 
more  complete  information  about  production  techniques  and  processes  that 
reflect  the  developer's  accumulated  learning.  The  adaptation  of  com¬ 
mercial  licensing  techniques  to  defense  procurement  under  a  policy  of 
directed  licensing  is  a  promising  way  to  Improve  access  to  technology. 

As  an  instrument  of  defense  procurement  policy,  directed  licens¬ 
ing  would  be  limited  to  situations  in  which  the  original  producers  were 
unable  or  unwilling  to  coaq>ate  successfully  for  follow-on  production 
contracts.  Because  a  firm  involved  in  RAG  and  early  production  possesses 
pricing  and  other  advantages  over  other  prospective  suppliers,  inter- 
firm  transfers  of  technology  under  directed  licensing  are  unlikely  in 
most  situations.  For  the  Government  to  obtain  some  of  the  benefits  of 
competition,  however,  It  would  be  unimportant  whether  production  re¬ 
sponsibility  were  actually  transferred;  the  benefits  would  derive  from 


the  developer's  awarenejs  of  the  tb’-est  ol  competition  for  follow-on 
production  contracts. 

In  addition  to  competitive  benefits,  directed  licensing  using  com¬ 
mercial  transfer  techniques  offers  other  advantages.  First,  it  would 
help  reduce  Government  involvement  witn  contractors,  not  only  as  a  ie- 
suit  of  increased  competition  but  also  by  reducing  the  Government's  role 
as  an  intermediary  in  the  transfer  process.  Technology  transfer  would 
be  largely  an  interfirm  matter  governed  by  commercial  practice  and  the 
law  of  contracts.  It  would  also  lessen  or  avoid  many  disputes  over 
data  rights  --  the  proprietary  issues.  Finally,  some  of  the  data-manage- 
ment  and  transfer  costs  of  present  data  policies  would  be  avoided,  while 
others  would  not  be  incurred  unless  the  buyer  were  able  to  realize  sav¬ 
ings  from  the  transfer  that  were  over  and  above  the  transfer  costs. 
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An  unregulated  market  economy  depends  on  competition  as  lta  pri¬ 
mary  guarantor  of  adequate  economic  performance.  The  history  of  eco¬ 
nomic  policy  in  the  United  States  demonstrates  continuing  efforta  to 
strengthen  and  preserve  market  competition  and  to  limit  monopoly.  These 
efforts  are  reflected  in  antitrust  laws,  procurement  statutes  and  regu¬ 
lations,  and  in  a  variety  of  other  public  laws  and  policies.  Apart  from 
lta  general  social  merits,  competition  is  also  believed  to  yield  lower 
prices  to  the  purchaser.  There  is  persuasive  evidence  that  this  is  true 
for  military  procurement. 

In  this  connection  Che  GAO  exhibits  presented  at  many  Congressional 
hearings  are  relevant.  They  show  savings  on  the  order  of  25  percent  or 
more  when  an  item  is  bought  competitively  after  a  previous  sole-source 
procurement.  Baaed  on  GAO  evidence  and  on  studies  conducted  within  the 
Department  of  Defense,  Secretary  McNamara  has  used  the  25-percent  esti¬ 
mate  for  determining  savlnga  in  shifts  to  competition  when  reporting  to 

* 

Congreaa  on  his  Cost  Reduction  Program. 

Various  difficulties  arise  when  the  Government  tries  to  obtain  che 
benefits  of  competition  in  defense  procureamnt .  The  success  of  the  Gov¬ 
ernment  in  creating,  maintaining,  or  utilising  competition  In  defense 
supply  owrkets  has  been  variable.  When  it  buys  civilian  goods  and  ser¬ 
vices  or  simple  modifications  of  the,.:,  such  as  blanket*,  barracks,  shoes 
and  paint,  it  can  buy  under  competitive  conditions;  the  only  peculiar 
elesMnt  in  such  transactions  is  the  sheer  size  of  Government  require¬ 
ments.  But  when  Government  tries  to  secure  the  benefits  of  competition 
for  weapon  syetema  and  other  military  supplies  designed  specifically  for 

Secretary  M  <amare'e  1965  report  goee  into  this  subject  in  some 
detail.  See  US-  Congrees,  Joint  Economic  Committee.  Subcommittee  on 
Federal  Procurement  and  Regulation,  Hearings  on  Economic  Impact  of  Fed¬ 
eral  Procurement  .  89th  Cong.,  1st  Sess.,  US  Coverns»ent  Printing  Office 
Washington.  DC.  1965,  pp.  12-14  Some  relevant  GAO  reports  are  con¬ 
tained  in  U  S  Congress,  Jclnr.  Economic  Committee,  Subcommittee  on  Fed¬ 
eral  Procurement  and  Regulation,  background  Material  on  Economic  Iapact 
of  fedaral  Procuresmnt  -  1966,  89th  Cong  ,  2d  Sess.,  US.  Government 
Printing  Office.  Weehington,  DC.  1966 
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the  defense  mission,  substantial  barriers  to  competition  are  encountered. 
The  more  nearly  unique  an  Item  Is  --  the  more  specialized,  the  more  tech¬ 
nologically  advanced,  the  more  Innovative,  the  less  fungible  --  the  less 
It  resembles  the  competitive  commodities  of  economic  theory.  Unfortu¬ 
nately,  a  sizeable  and  growing  fraction  of  all  procurements  by  the  de¬ 
fense  establishment,  including  the  vast  majority  of  Air  Force  purchases, 
have  these  characteristics  in  advanced  degree. 

This  study  deala  with  one  method  of  overcoming  some  of  these  ber¬ 
ries  to  competition  in  defense  procurement.  This  method  is  the  transfer 
of  technology  to  firms  not  engaged  in  the  original  R&D  and  production 
efforts.  For  purchases  of  weapon  systems  and  other  sophisticated  mili¬ 
tary  items,  as  well  as  follcw-on  purchases  of  weapon  systems  components, 
accessories,  support  equipment  end  other  specialized  "hard  goods,"  the 
firm  that  performs  the  original  RiU)  work  usually  becomes  locked  in  to 
the  program.  That  is.  the  firm  becomes  the  only  feasible  source  of 
supply  for  all  stages  of  the  prograai  subsequent  to  the  RW  phase.  This 
lock-in  la  compounded  by  the  Government's  desire  to  unify  and  integrate 
programr  by  using  the  same  prime  <  n tractor  throughout  all  stage*.  Un¬ 
less  the  enc  y  barriers  posed  by  high  design  and  start-up  costs  can  be 
lowered,  firms  chosen  at  the  outset  find  themselves  with  monopoly  power 
at  later  stages.  If  the  Government  is  to  obtain  source-of-aupply  options 
at  later  stages,  i.e.,  during  the  reprocurement  process,  it  may  be  nec¬ 
essary  to  provide  technical  Information  concerning  production  to  new 
prospective  suppliers. 

Competition  in  defense  procurement  must  be  evaluated  in  terms  of 
specific  types  of  goods  and  services.  Although  each  item  the  Depart¬ 
ment  of  Defense  purchases  has  different  competitive  potentials  and  prob¬ 
lems,  it  ir  useful  to  think  of  three  general  classes  of  military  hard 
goods.  At  one  extreme  lie  weapon  systems  and  the  initial  provisioning 
of  spare  parts.  Here  the  barriers  to  competition  are  huge.  The  Govern¬ 
ment  has  paid  for  most  of  the  underlying  R&D,  the  design  of  production 
articles  is  nstable  as  a  result  of  numerous  engineering  changes,  and 
the  R&D  process  generally  spills  over  into  production  activities. 

At  the  other  extreme  lie  off-the-shelf  commercial  items  procured 
for  defense,  and  items  with  close  civilian  counterparts.  These  items 
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are  characterized  by  privately  funded  R&D,  stability  of  dealgn,  and  low 

start-up  costa  for  Government  orders.  Here  there  are  few  barriers  to 

competition  and  the  DOD  has  bean  generally  curcesaful  in  obtaining  compe¬ 
er 

tltlon . 

This  study  Is  concerned  with  the  products  that  fall  in  the  vast 
middle  ground  between  these  two  extremes;  that  la,  the  reprocurement  of 
weapon  system  components,  support  equipment,  and  other  specialized  items. 
The  Government  has  paid  for  most  of  the  underlying  ?»SJ) ,  designs  are  fairly 
stable  by  the  time  reprocurement  occurs,  and  there  la  a  well-established 
production  technology.  The  problem  of  getting  competition  in  these  cases 
is  essentially  the  problem  of  providing  access  to  existing  manufacturing 
technology. 

The  differential  role  of  price  competition  among  various  types  of 
goods  and  services  is  easily  illustrated  by  procurement  statistics. 

Table  1  divides  Air  Force  procurement  in  fiscal  year  1966  by  type  of 
product  and  method  of  selecting  the  contractor.  Nearly  50  percent  of 
the  total  expenditures  for  "other  goods  and  services"  (roughly,  the  non- 
speclallzed  items)  Involved  price  competition.  In  contrast,  less  than 
10  percent  of  the  R6C  services,  and  only  2.6  percent  of  the  complete 
weapon  system  expenditures,  Involved  price  competition.  The  correspond¬ 
ing  figure  for  "other  hard  goods"  is  about  30  percent.  The  class  "other 
hard  goods"  deals  primarily  with  the  reproeurement  process;  i.e.,  the 
procurement  of  weapon  system  components,  accessories,  and  support  equip¬ 
ment  following  weapon  system  procurement  and  the  initial  provisioning 
of  replacement  parts.  The  question  of  how  to  obtain  more  price  compe¬ 
tition  in  the  reproeurement  of  specialized  military  hard  goods  is  clearly 
an  important  issue  in  defense  procurement,  such  goods  accounting  for 
expenditures  roughly  equal  to  those  for  complete  weapon  systems. 


Of  course,  procurement  difficulties  are  also  encountered  in  pur¬ 
chasing  nonapeclallzed  items.  Generally  speaking,  however,  considerable 
price  competition  har  been  obtained  for  the  less  specialized  goods  and 
services  and  the  DOT),  the  General  Accounting  Office  and  the  Congress 
have  been  effective  in  identifying  and  resolving  the  problems  witnin 
the  fremework  of  the  present  procurement  system. 


I 
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Table  1 


AIR  FORCE  PROCUREMENT.  FISCAL  YEAR  1966 
(In  $  billion  and  X) 


Procui 
of  Har<i 

reaent 

I  Goods 

Research 

and 

Dave lopaent 

Coapleta 

Weapon 

Systeaa* 

Other 

Bard  Goods 

Other  Goods 
and  Servlcei 

Total 

Contractor 
Selection  Mathod 

5 

X 

$ 

1 

X 

$ 

X 

$ 

X 

$ 

X 

Price  competition 

0.2A 

9.3 

0.05 

2.6 

0.77 

29.7 

0.85 

48.9 

1.91 

21.7 

Deaign  or  technical 

coapetitlon 

0.67 

25.9 

-- 

— 

0.03 

1.2 

0.09 

5.2 

0.79 

9.0 

Single  source  after 

price  competition 

0.03 

1.2 

0.32 

16.9 

0.10 

3.9 

0.04 

2.3 

0.49 

5.6 

Other 

1.65 

63.7 

1.52 

80.4 

1.69 

65.3 

0.76 

43.7 

|5.62 

63.8 

Total 

2.59 

100.0 

1.89 

100.0 

2.59 

100.0 

1.74 

180.0 

Lil 

100.0 

NOTE:  Compiled  fro*  data  autwlttad  on  DD  Form  350,  "Individual  Procuraaant 
Action  Raport."  Only  procuraaant  actlona  for  $10,000  or  more  with  bualnaaa 
firms  in  tha  United  Stataa  are  included.  Detail  dona  not  always  add  to  total 
becauae  of  rounding. 

^Includes  coapleta  aircraft,  hellcoptara,  missiles,  apacecraft,  coaplata 
aircraft  englnea,  and  aajor  angina  coapooenta. 

Thla  atudy  will  focua  on  tha  problem  of  obtaining  competition  dur¬ 
ing  the  reprocuraaent  ataga,  la.,  during  follow-on  procuraaant  whan 
the  deaign  of  an  ltaa  la  raaaonably  atable  and  the  nacaaaary  taanu fac¬ 
toring  technology  haa  been  developed.  The  problem  of  obtaining  compe¬ 
tition  in  the  Initial  procurement  of  complete  weapon  ayataaa  la  much 
more  difficult  and  Inextricably  linked  to  the  atrategy  uaed  In  acquir¬ 
ing  the  unoer lying  R6D .  The  reprocureaent  atage  may  or  may  not  rapre- 
aent  the  earlleat  time  at  which  coapetitlon  can  be  introduced.  Nonethe- 
leaa,  reprocureaent  le  an  important  and  eeparafele  atage  in  the  proceaa 
and  technlquea  which  permit  "breakout"  at  the  reprocureawnt  atage  may 
have  aome  applicability  in  tha  procurement  of  complete  weapon  ayateme. 

To  up,  rivalry  among  firme  for  defenee  buaineaa  doe*  not  auto¬ 
matically  lead  to  the  aval  It  'lit*/  of  substitute  products  in  the  area 
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of  specialised  hard  good*.  Military  requirement*  are  often  unique  or 
*o  specialized  that  close  substitutes  are  not  sold  in  conserclal  mar¬ 
kets.  Since  design  and  start-up  costs  tend  to  be  large  in  relation  to 
the  value  of  production  orders,  the  Government  is  usually  faced  with  the 
necessity  of  paying  for  the  underlying  R&i).  The  result  is  that  the  win¬ 
ner  of  a  development  contract  enjoys  some  advantages  of  monopoly  during 
the  subsequent  phases  of  a  program  --  advantages  that  generally  extend 

h 

into  the  reprocurement  process. 

There  are  three  major  barriers  that  often  hamper  the  entry  of  new 
firms  into  the  production  of  specialised  parts,  components,  or  similar 
hard  goods.  One  la  an  economic  barrier  created  by  high  start-up  costs. 
These  costa  are  often  so  high  that  new  potential  manufacturers  are  un¬ 
interested  in  competing  for  some  specific  contract.  The  second  barrier 
is  legal.  It  results  from  the  possession  by  the  original  developer  of 
patents  or  proprietary  rights  to  technical  information.  The  third 
barrier  is  technological  and  relates  to  the  difficulty  that  competitive 
suppliers  may  have  in  producing  exactly  what  is  wanted,  and  to  the  diffi¬ 
culty  of  communicating  to  them  technical  data  good  enough  to  support 
competitive  production.  Without  such  technological  rights  and  informa¬ 
tion,  new  firms  may  be  unable  to  produce  at  an  attractive  cost,  if  at  all. 

The  Government  has  attempted  to  overcome  these  barriers  in  several 
ways.  To  attack  the  start-up  cost  barrier,  the  DOD  has  been  using  a 
technique  called  multi-year  procurement.  In  essence,  it  lets  long-term 
requirement  contracts  that  serve  to  assure  the  winner  of  a  source-selection 
competition  that  he  will  have  a  large  volume  of  business  over  which  to 
spread  coats  of  entry.  This  approach  has  had  salutary  effects,  but  its 
application  is  limited  by  the  inherent  uncertainty  of  forecasting  future 


Note  that  the  term  monopoly  as  used  here  is  different  from  the 
customary  use  of  the  term.  Here  It  ailsws  fr<  ta  sn  extreme  form  of  pro¬ 
duct  differentiation  that  applies  to  individual  aerospace  products  during 
the  period  of  their  procurement  by  the  military  establishment.  It  is  a 
monopoly  only  in  the  sense  that,  correctly  or  incorrectly,  procurement 
officials  perceive  there  to  be  only  one  feasible  source  of  supply  for 
the  item. 

#* 

For  a  general  discussion  of  the  problem  of  data  rights  and  its 
policy  background,  see  J.  W.  McKie,  Proprietary  Rights  and  Competition 
in  Procurement .  The  RAND  Corporation,  RM-5038-PR,  June  1966. 


■liltary  purchase  quantities.  It  also  dots  not  deal  with  the  legal  and 
technological  barriers  to  entry. 

Thara  are  two  aaln  techniques  now  In  use  to  overcoae  these  latter 
barriers.  One  Is  the  establishment  of  standard  military  specifications 
for  products  or  the  procurement  to  perforstfnce  or  form-fit-and -function 
specifications  rather  than  specific  configuration  or  design  specifics* 
tlons.  Most  competition  In  reprocureamnt  Is  now  obtained  In  this  way. 
?h*r?  are  Inherent  limitations,  however,  on  the  use  of  this  technique. 

One  limitation  la  that  It  can  result  In  the  military  having  to  stock  a 
number  of  Items  that  meat  the  same  form-flt*and-functlon  specifications 
but  which  have  different  physical  characteristics  and,  therefore,  require 
different  replacement  parts  and  maintenance  procedures.  Logistics  costs 
can  easily  exceed  the  competitive  benefits.  Another  limitation  la  that 
the  establishment  of  standard  military  specifications  Is  only  practical 
with  Items  having  high  and  recurring  dasttnd  and  well*establlshed  physical 
attributes.  In. other  words,  for  highly  specialised  or  differentiated 
Items,  establishing  general  specifications  ean  be  Infeasible  or  very 
expensive. 

A  second  approach,  which  the  Government  has  emphasised  In  recent 
years,  Is  to  try  to  develop  competition  for  articles  of  Identical  design 
by  acquiring  the  developer's  technical  data  and  then  furnishing  It  to 
prospective  suppliers  whan  the  Government  decides  to  reprocure  the  Item. 
The  Information  or  technical  data  Is  collected  In  a  "data  package"  con¬ 
sisting  chiefly  or  entirely  of  engineering  drawings  aod  associated  spec* 
lflcatlons.  The  Government  has  struggled  to  secure  data  adequate  for 
this  purpose  with  varying  success.  This  policy  and  Its  results  are  the 
subject  of  the  followlr.g  two  sections. 

Later  sections  examine  a  possible  third  approach.  It  would  call 
for  the  directed  licensing  of  production  technology  and  the  application 
of  transfer  techniques  used  commercially. 
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II.  THE  EVOLUTION  OF  DATA  POLICY 

The  DOD  program  of  data  acquisition  and  transfer  had  grown  to  large 
proportions  by  the  end  of  the  1950's.  From  then  until  the  major  revi¬ 
sions  of  data  policy  of  1964-65,  it  put  into  most  of  its  research  and 
development  contracts  a  very  broad  requirement  for  all  data  resulting 
from  performance  of  the  contract.  Its  overriding  polity  war  to  obtain 
by  this  requirement  all  the  drawings  needed  for  any  possible  mission, 
including  competitive  reprocurement,  even  though  much  of  the  d^ta  w a; 
never  used  for  that  purpose. 

There  were  certain  exceptions  to  the  policy  of  general  acquisition 
of  drawings  on  R&D  contracts.  The  exceptions  are  Important  since  they 
illustrate  some  of  the  drawbacks  of  that  policy.  One  related  to  "stan¬ 
dard  commercial  items"  furnished  under  the  contract;  for  these  the  con¬ 
tractor  had  only  to  identify  sources  and  characteristics.  Unfortunately, 
source  and  performance  specifications  were  not  enough  to  support  compe¬ 
tition  when  the  contractor  used  designs  requiring  "standard  items"  that 
were  available  from  only  one  source.  This,  however,  was  a  minor  pro¬ 
blem  compared  to  the  second  exception:  proprietary  data.  Contractors 
could  withhold  "proprietary"  information,  and  often  did  so  even  when 
the  Government  did  not  regard  the  data  as  proprietary.  As  a  result, 
the  Government  received  a  large  number  of  data  packages  that  were  in¬ 
complete,  often  containing  "Swiss-cheese"  drawings  from  which  the  con¬ 
tractor  had  deleted  essential  information  that  he  regarded  as  proprietary, 
and  which  were  unusable  for  any  purpose.  A  third,  de  facto  exception 
related  to  items  and  services  supplied  by  subcontractors.  Data  clauses 
usually  provided  for  delivery  of  data  by  these  "vendors."  but  in  prac¬ 
tice  the  Government  could  not  always  obtain  it  since  the  prime  contrac¬ 
tor  was  often  unable,  to  enforce  the  obligation  on  vendors  who  refused 
to  turn  over  data  to  the  prime.  Vendors  frequently  claimed  that  the 
data  were  proprietary,  whether  or  not  they  actually  qualified  as  propri¬ 
etary  under  the  Government's  definition. 

As  a  result  of  the  plenary  data  requirement,  the  Government  accu- 


« 


n.ulated  enormous  quantities  of  drawings  and  other  forms  of  technical 
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data.  Owing  partly  to  tha  exceptions  and  deficiencies  In  the  data 
packages  that  were  delivered  and  partly  to  the  sheer  bulk  of  deliveries, 
the  CovernsMnt  could  not  exercise  satisfactory  quality  control  over  the 
data  It  received  nor  ensure  that  the  data  would  be  adequate  for  missions 
It  was  destined  to  perform.  The  problems  of  economy  in  data  management , 
information  rotrleval,  and  quality  control  began  to  press  for  solution. 

In  1963-64  the  Government  undertook  a  reconstruction  of  Its  data 
policies  on  all  fronts.  The  new  approach  proceeded  to  some  extent  by 
trial  and  error,  and  the  final  solutions  have  not  all  been  reached;  nev- 
theless,  lea  several  aspects  seem  to  fore  a  consistent  whole. 

1.  Revised  rules  for  determining  rights  In  data.  The  policy  es¬ 
tablished  a  new  set  of  rules  governing  the  rights  to  the  data  which  the 
Government  procured.  The  CovernsMnt  would  acquire  all  data,  except  that 
pertaining  to  lteaw  developed  at  private  expense,  with  unlimited  rights 
to  use  the  data  for  reprocuremant  or  any  other  purpose,  If  It  decided 
to  order  It.  Technical  data  pertaining  to  Items  developed  at  private 
exper.ao,  including  data  relating  to  standard  cosmMrclal  Items,  would  be 
acquired  with  limited  rights,  i.e.,  not  for  reprocuremant  from  other 
sources.  Thus  a  private  expense  test  was  substituted  for  the  trade- 
secret  test  that  the  Government  had  forsMrly  used  In  deciding  the  valid- 
lty  of  proprietary  claims  In  data  by  private  contractors.  In  addition, 
vendors  were  subject  to  the  same  rules  on  rights  In  data  and  could  de¬ 
liver  "limited  rights"  data  directly  to  the  Government  without  disclosing 
It  to  prlsM  contractors.  The  new  policy  did  not  solve  all  probleaM 
relating  to  proprietary  data,  but  those  who  framed  the  new  regulation 
hoped  that  It  would  eliminate  most  of  the  disputes  over  data  rights  and 
and  the  practice  of  withholding  data.  It  appears  to  have  sharply  reduced 
both. 


*By  1963,  for  example,  the  Air  Force  alone  had  over  5  million  draw 
logs  in  Its  Wrlght-Patterson  Base  Depository. 

Under  the  old  policy  contractors  did  In  fact  withhold  much  data 
which  they  regarded  as  proprietary  but  which  would  not  have  qualified 
under  a  trade-secret  test;  the  so-called  "fall-safe  clause"  in  the  tt*en 
applicable  veralon  of  AS PR -9  permitted  them  to  do  this.  The  result  was 
the  ‘"Swlss-cheeae"  drawings  referred  to  above.  For  a  fuller  discussion 
see  McKie,  op.  clt. 
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2.  Predetermination  of  rights.  When  this  procedure  was  used,  the 

contractor  during  the  negotiation  of  the  contract  would  enumerate  indl- 

* 

vidual  data  items  to  be  furnished  with  limited  rights.  This  gave  the 
contracting  parties  the  opportunity  to  settle  data  claims  while  compe¬ 
tition  for  the  contract  was  still  effective,  rather  than  after  this  fact. 
This  policy  was  expected  to  lead  to  a  sharp  Improvement  in  the  quality 
of  data  delivered,  and  elimination  of  withholding  of  data  from  drawings. 

3.  Selective  ordering  of  data.  A  major  objective  of  the  new  policy 
was  to  take  all  restrictions  on  or  requirements  for  obtaining  data  out 

of  the  procurement  regulations.  At  the  same  time,  instructions  were 
issued  emphasizing  that  data  should  be  ordered  only  when  a  need  could 
be  established.  This  change  in  policy  gave  the  procuring  agencies  com¬ 
plete  freedom  to  buy  the  data  they  needed  and  not  to  buy  data  when  there 
was  no  need  or  when  the  cost  of  the  data  exceeded  the  value  that  could 
be  derived  from  it.  This  made  it  possible  for  the  military  services  to 
begin  to  exercise  management  judgment  in  the  procurement  of  data. 

4.  Improvement  of  data  standards  and  of  the  process  of  review  and 
quality  control.  The  Department  of  Defense  in  1964  set  up  an  Office  of 
Technical  Data  an!  Standardization  Policy  and  charged  it  with  respon¬ 
sibility  for  setting  overall  data  policy  guide  lines  for  the  military 
services  and  with  data  management  analysis.  The  Department  also  Issued 
a  number  of  new  directives  and  revised  others  to  prescribe  better  stan¬ 
dards  for  data.  The  most  important  of  these  was  MIL-D-1000  (March  1, 

1965)  which  was  a  long  step  toward  the  final  standards  for  workable  data 
policy  which  the  DOD  and  its  Technical  Data  Office  were  hoping  to  achieve. 
The  preamble  of  MIl-D-1000  was  significant: 

1.1  Scope.  This  specification  prescribes  general  re¬ 
quirements  for  the  preparation  of  engineering  drawings  and 
associated  lists,  and  for  application  of  Intended  Use  Cate¬ 
gories  for  their  acquisition.  This  specification  reflects 
Department  of  Defense  policy  to  buy  only  these  engineering 
drawings  that  are  needed  and  to  encourage  procurement  of 
commercial  drawings  when  they  are  adequate  for  the  purpose. 

The  document  then  proceeded  to  list  10  Intended  Use  Categories 
and  the  data  require!  to  support  each.  For  example: 


*ASPR  9-202.2  (b) ,  April  1965. 


-10- 


3.2.5  Category  E  -  procurement  (Identical  items). 

Engineering  drawings  in  this  category  shall  provide  the 
necessary  design,  engineering,  manufacturing,  and  quality 
support  InforMtlon  directly  or  by  reference  to  enable  the 
procurement,  without  additional  design  effort  or  recourse 
to  the  original  design  activity,  of  an  item  that  duplicates 
the  physical  and  pertorsunce  characteristics  of  the  original 
design.  These  drawings  shall  not  provide  manufacturing  pro¬ 
cess  lnfonaatlon  unless  this  infonsatlon  is  essential  to 
accomplish  manufseturs  of  an  identical  iteai  by  other  than  the 
original  source. 

3. 2. 5.1  Engineering  drawings  in  this  Category  [I]  shall 
Include,  as  applicable,  but  shall  not  necessarily  be  limited 
to:  details  of  unique  processes  essential  to  design  and  manu¬ 
facture;  details  of  performance  ratings;  dloMnslonal  and 
tolerance  data;  critical  sumufacturlng  assembly  sequences; 
toleranced  input  and  output  parameters;  schematics,  mechanical 
and  electrical  connections;  details  of  material  identification; 
inspection,  test,  and  evaluation  requirements  and  criteria; 
necessary  calibration  information;  and  quality  control  data. 

KIL-D-1000  made  it  clear  that  different  missions  require  differ¬ 
ent  kinds  of  data.  On  the  one  hand,  if  the  Governawnt  needed  only  main¬ 
tenance  or  cataloguing  information,  it  did  not  need  to  load  its  files 
with  complete  manufacturing  data  that  it  would  never  use  and  which  con¬ 
tractors  were  reluctant  to  give  up,  as  often  happened  under  the  older 
policy  of  plenary  data  acquisition.  On  the  other  hand,  if  the  Govern¬ 
ment  did  Intend  to  use  the  data  to  develop  competitive  sources  of  manu¬ 
facture  and  if  it  lid  own  all  rights  in  the  data,  the  document  stated 
in  considerable  detail  what  the  manufacturer  was  obliged  to  furnish. 

The  standards  for  engineering  drawings  contained  in  the  technical  regu¬ 
lations  of  the  Services  set  forth  the  concrete  specifications  under  these 
data  categories. 

5.  Deferred  ordering  or  delivery  of  date.  As  part  of  the  new  data 
management  program,  the  Air  Force  in  19&4  instituted  s  plan  of  deferred 
ordering  of  date  which  it  has  tried  experimentally  in  a  few  programs. 

(It  is  called  "SEED,"  for  Supply  of  Essential  Engineering  Data.)  Its 
purpose  was  not  only  to  reduce  unnecessary  purchases  of  data  but  to  im¬ 
prove  the  quality  of  the  data  acquired.  For  systems  under  SEED,  the 
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contractor  stores  all  the  data  and  keeps  it  current  as  design  changes. 
The  Air  Force  orders  it  out  when  needed.  The  advantages  of  this  method 
of  acquiring  data  are  obvious.  The  Government  does  not  accumulate  draw¬ 
ings  that  subsequently  become  obsolete,  and  can  obtain  a  data  package 
at  any  time  describing  the  then-current  model  of  the  item.  It  does 
not  have  to  pay  the  cost  of  reproducing  data  it  does  not  need.  It 
can  order  data  for  missions  when  it  knows  what  missions  it  is  to  per¬ 
form  and  the  kind  of  data  it  must  have  to  perform  them. 

The  disadvantages  are  not  so  obvious,  but  they  exist.  The  princi¬ 
pal  one  is  that  the  Government  is  not  in  actual  possession  of  complete 
information  on  the  weapons  system  and  may  not  be  capable  of  making  the 
best  decisions  on  design  alterations,  maintenance  and  procurement  with- 
cut  it.  The  Government  must  rely  heavily  on  the  cooperation  of  the  con¬ 
tractor,  just  as  it  must  on  contractor  coding  under  AFR  57-6,  though 
it  has  some  checks  and  controls  in  both  programs. 

Another  disadvantage  is  that  the  contractor's  obligation  to  furnish 
data  on  Government  request  may  become  difficult  to  enforce  after  he  has 
delivered  the  hardware  and  been  paid  for  it,  and  lapses  altogether  after 
a  specified  period  following  contract  termination.  The  de ferred -order ing 
clause  recently  incorporated  into  ASPR  applies  for  only  two  years  after 


Typically,  design  changes  are  frequent  especially  in  the  early 
life  of  the  weapon  system.  For  example,  the  C-141  transport  aircraft 
had  generated  22,500  drawings  by  the  time  5  planes  were  off  the  pro¬ 
duction  line  in  June  1964.  By  March  1966,  there  had  been  21,516  re¬ 
visions  in  these  drawings;  8281  items  had  been  added  and  1448  had  been 
deleted.  In  early  1966,  revisions  were  running  some  2000  per  month. 
Since  the  C-141  was  a  SEED  system,  these  changes  did  not  require  changes 
in  the  Government's  data  files. 

The  Air  Force  reports  massive  savings  for  the  C-141.  "Under  the 
old  concept  of  data  management,  the  Air  Force  would  have  spent  approxi¬ 
mately  $724,000  for  a  complete  set  of  drawings  on  the  test  contract, 
plus  an  estimated  $343,000  for  update  on  the  production  contract.  The 
new  concept  permitted  the  Air  Force  to  recoup  $211,000  on  the  original 

quantity  of  the  test  contract,  plus  the  cost  avoidance  on  the  production 

contract  .  .  -fat  the  end  of  10  months!  the  Air  Force  had  paid  Lockheed 

only  $4,579  for  data  services  .  .  ."  Hq  AFLC,  "Supply  of  Essential 

Engineering  Data,"  July  8,  1965,  p.  7. 
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completion  of  the  contract.  However,  reprocurements  may  take  place 
for  many  years  after  completion  of  the  contract  and  delivery  of  the 
system .  If  the  Government  has  not  qualified  additional  sources  in  the 
meantime  and  lacks  a  data  package  of  its  own,  it  may  have  no  choice  but 
to  return  to  the  original  manufacturer. 

6.  Coding  and  screening  of  parts  for  competitive  procurement. 

In  the  coding  of  parts  for  later  procurement,  the  Government  Invites  the 
prime  contractor  to  indicate  what  parts  can  be  broken  out  for  competi¬ 
tive  procurement,  what  parts  must  be  procured  sole-source  from  the  prime 
contractor,  and  what  parts  must  be  procured  from  designated  vendors  and 
subcontractors.  Government  personnel  then  review  these  codes,  changing 

them  if  changes  seem  appropriate,  and  assign  the  final  codes  for  pro- 
** 

curement  method. 

Participation  of  contractors  in  the  screening  decisions  has  appar¬ 
ently  not  resulted  in  any  sharp  increase  in  sole-source  procurement, 
though  the  system  has  not  been  operating  long  enough  to  account  for  a 
large  proportion  of  reprocurements .  On  test-screening  a  sample  of  500 
parts  for  the  C-130  transport  aircraft  to  see  how  the  system  was  likely 
to  work,  the  results  shown  in  Table  2  were  obtained. 


if 

Ralph  C.  Hash  and  Jesoe  Laaken,  "Procurement  of  Technical  Data," 
in  Patents  and  Technical  Data.  Government  Contracts  Monograph  No.  10, 
George  Washington  University,  1967,  p.  117.  The  authors  add,  "... 
it  is  clear  that  there  may  be  enforcement  problems  after  the  contractor 
is  paid  for  the  major  work  on  the  contract  --  the  Government  has  no 
immediate  method  of  coercing  the  contractor  to  perform  such  a  require¬ 
ment  such  as  1 8  obtained  through  a  withholding  clause  running  to  data 
ordered  under  the  contract."  The  deferred-ordering  clause  also  pro¬ 
vides  that  the  contractor  is  obliged  to  furnish  data  pertaining  to  an 
item  obtained  from  a  subcontractor  for  only  two  years  after  he  accepts 
the  item. 

ifit 

This  element  of  the  present  procedure  is  covered  by  regulation 
AFSCM/AFLCM  310-1.  It  also  encourages  contractor  participation  in  cod¬ 
ing  or  recoding  of  parts  in  "old"  systems.  Supplement  l  to  AFR  57-6 
states  (4.1.31),  "For  items  already  in  the  inventory,  contractor 
assistance  should  generally  be  obtained  for  any  item  which  has  an  inter¬ 
nal  code  of  3,  4,  or  5  or  no  code  assigned  and  for  which  an  annual  buy 
value  either  current  or  anticipated  of  $2,500  or  over  exists."  Contrac¬ 
tor  participation  in  "high-dollar"  breakout  coding  was  originally  called 
the  "Competition-With-Confidence  Program." 
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Table  2 

TEST  SCREENING  OF  500  SPARE  PARTS  FOR  THE 
C-130  AIRCRAFT.  BY  MODE  OF  PROCUREMENT 


X 

X  of 

Mode 

of  Items 

Dollar  Value 

Procurement  Before  Contractor  Participation 

Sole  source 

69.8 

76.2 

Selected  source 

11.8 

10.8 

Competit ion 

18.4 

13.0 

Procurement  After 

Contractor 

Participation 

Sole  source 

54.8 

57.1 

Selected  source 

8.8 

17.8 

Compe  tltlon 

36 .4 

25.1 

SOURCE:  Hq  AFLC ,  Directorate  of  Procure¬ 
ment  and  Production. 


When  a  follou-on  procurement  of  a  part  or  component  is  anticipated, 
the  availability  of  data  and  other  factors  are  examined  to  determine 
the  competitive  potential  of  the  item.  The  data  screening  process  is 
described  In  Air  Force  Regulation  57-6,  which  the  Department  of  Defense 
Issued  under  the  title,  "High  Dollar  Spare  Parts  Breakout  Program,  1964. " 
It  applies  to  all  military  procurement  of  spare  parts.  Procedures  under 
AFR  57-6  are  described  in  detail  in  Appendix  A.  Some  results  of  the 
screening  process  are  examined  in  the  following  section. 


% 
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III.  RESULTS  OF  DATA  SCREENING  AMD  TRANSFER 


Data  transfer  la  one  of  several  techniques  used  by  the  Air  Force 
to  Increase  competition  during  the  reprocurement  process.  Under  proce- 
dure s  currently  in  effect  the  procurement  authorities  must  screen  items 
to  be  reprocured  and  decide  whether  they  are  suitable  for  competitive 
breakout.  If  Che  item  is  not  under  a  deferred -ordering  plan,  they  exam¬ 
ine  the  data  in  Government  possession  to  see  whether  it  is  adequate  for 
* 

manufacture.  Table  3  presents  a  summary  of  the  screening  decisions 
resulting  in  competitive  and  noncompetitive  reprocurement  made  at  one 
of  the  Air  Materiel  Areas  of  the  Air  Force  in  a  recent  year  --  Warner- 
Robins  Air  Materiel  Area  (WRAMA) .  A  more  complete  breakdown  of  the 
coding  actions  for  procurement  of  these  items  is  shown  in  Appendix  A. 

The  figures  in  these  tables  do  not  fully  measure  the  adequacy  of  data 
packages  for  reprocurement,  since  otner  reasons  for  noncompetitive  pro- 
curement  may  mask  a  data  problem.  They  do  show  that  technical  data 
obtained  from  original  manufacturers  had  only  a  small  effect  on  compet¬ 
itive  procurement  at  this  AMA.  Items  reprocured  after  advertised  compe¬ 
tition  on  the  basis  of  complete  and  adequate  technical  data  packages 
add  up  to  a  relatively  small  total  for  WRAMA,  and  there  is  no  reason 
to  suppose  that  the  proportion  would  be  much  greater  for  the  whole 
reprocurement  system.  Over  one -third  (by  dollar  value)  of  replenish¬ 
ment  spare  parts  were  procured  competitively,  but  the  largest  single 
categorv  was  parts  procured  to  military  specifications,  standards,  and 
drawings.  This  category  includes  several  kinds  of  data  packages.  Some 
are  complete  packages,  including  all  process  information,  for  items  that 
have  been  designed  and  engineered  entirely  by  the  Air  Force  or  the  other 


If  the  Item  is  under  a  plan  of  deferred  ordering,  it  is  also 
screened  lor  competitive  breakout,  at  which  time  the  procurement  author¬ 
ities  must  decide,  among  other  things,  whether  the  ds^a  package  is  likely 
to  be  sufficient  for  competitive  sources;  but  the  original  manufacturer 
supplies  the  specified  package  only  when  called  *or . 

**  , 

Of  course,  items  can  sometimes  be  procured  competitiveiy  to  per¬ 
formance  or  form-fit-and-function  specifications  even  when  adequate 
manufacturing  data  are  lacking,  although  it  leads  to  the  introductir  i 
into  the  Inventory  of  Items  of  different  designs. 
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Table  3 

A  SAMPLE  OF  AIR  FORCE  REPROCUREMENT  EXPERIENCE 
(In  $  million) 

Amount 


Noncompetitive  procurement 

Data  Inadequate  or  Incomplete  .  25.1 

Proprietary  data  .  5.9 

Urgent  procurement  . 35.6 

Technical  reasons  other  than  data  .  20.2 

Small  dollar  amounts  (not  screened)  .  21.5 

Other  .  1 .5 

Total  noncompetitive  .  109.8 

Competitive  procurement 

Data  package  complete  .  13.8 

Procurement  to  military  specifications  or  standards  ....  37.8 

All  others  .  10.8 

Total  competitive  .  62 .4 


Total,  all  reasons  . . .  172.2 


SOURCE:  Warner-Robin8  Air  Materiel  Area  statistical  records  for 
FY  1966.  Additional  details  are  shown  in  Appendix  A,  Table  9. 


military  services.  Some  are  mixed  packages  to  which  the  Air  Force  has 
contributed  the  essential  design  information  with  the  rest  drawn  from 
the  public  domain.  Some  are  substitutes  for  proprietary  data  packages 
and  consist  largely  of  performance  specifications  or  form-fit-and-function 
specifications  which  the  Air  Force  uses  to  generate  competition  when  a 
complete  data  package  is  either  unavcilable  or  unsuitable  for  that  pur¬ 
pose.  The  AMAs  and  other  procurement  offices  obviously  must  depend 
heavily  on  their  own  engineering  expertise  when  making  these  decisions. 

The  competitive  category  "data  package  complete"  also  depends  to 
some  extent  on  the  procurement  offices'  engineering.  Many  data  pack¬ 
ages  contain  manufacturing  process  information  which  the  original  sup¬ 
plier  may  regard  as  proprietary  rod  which  he  does  not  reveal  in  full. 

When  an  AMA  decides  to  reprocure  an  item  and  discovers  that  some  of 
the  manufacturing  process  information  is  Incomplete  and/or  claimed  to 
be  proprietary,  its  engineers  may  try  to  find  in  the  enormous  store  of 
engineering  and  manufacturing  information  in  the  public  domain  or 
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published  by  the  Government  a  standard  military  specification  that  is 
the  equivalent  of  the  supplier' a  specification  or  is  an  adequate  sub¬ 
stitute  for  it*  This  is  quite  cossaon,  and  such  substitutions  are  very 
frequent  in  data  packages  used  in  advertised  competition.* 

In  view  of  the  effort  and  expense  that  the  Government  has  poured 
into  the  data  management  program,  it  is  a  bit  dismaying  to  see  that  in 
the  WRAUA  a amp la  the  procurements  coded  noncompetitive  because  the  data 
were  inadequate  or  incomplete  amounted  to  a  larger  dollar  total  than  the 
procurements  coded  competitive  with  data  package  complete.  There  were, 
in  addition,  other  categories,  both  competitive  and  noncompetitive,  that 
indicated  inadequate  data  packages.  (See  Appendix  A  for  details). 

The  most  common  cause  of  Inadequacy  in  a  data  package  that  would 
otherwise  be  suitable  for  competitive  procurement  is  simply  that  one  or 
more  drawings  are  missing  from  the  package.  Less  commonly,  it  la  the 
absence  of  essential  information  from  a  drawing,  auch  aa  tolerances  or 
material  specifications.  (In  the  past,  contractors  occasionally  with¬ 
held  such  data  deliberately  because  they  regarded  it  as  proprietary,  but 
proprietary  restrictions  are  now  more  likely  to  appear  in  other  cate¬ 
gories.)  If  the  data  package  is  incomplete,  the  AMA  nay  decide  to  com¬ 
plete  it  by  buying  the  missing  information,  assuming  that  Che  original 
supplier  still  has  it  available,  or  it  may  find  other  weya  of  obtaining 
it,  such  as  reverse  engineering.  The  Air  Force  and  the  other  services 
have  devoted  considerable  effort  in  recent  years  to  improving  their 

management  of  data  to  Insure  that  data  packages  when  received  are  com¬ 
ma 

plete  and  properly  drawn  according  to  specification.  However,  much 


One  of  the  authors  examined  over  200  data  packages  used  in  com¬ 
petitive  reprocureaent  at  two  AMAs  --  Warner- Robins  and  San  Antonio  -- 
during  1966-1967.  In  over  half  of  then  the  AMA  engineers  have  substi¬ 
tuted  military  specifications  or  "best  uhop  practice"  for  private  speci¬ 
fications  . 
a* 

Under  a  deferred -ordering  system  many  of  these  isq>er  feet  ions  in 
data  packages  can  b«  eliminated,  at  least  during  the  period  in  which  the 
contractor  is  responsible  for  producing  a  complete  and  current  data 
package  on  demand.  The  contractor  himself  might  experience  problems  in 
keeping  his  data  complete,  current,  and  fully  informative,  but  the  data 
would  no  longer  pass  through  Coverneent  storage  and  retrieval,  where  its 
quality  is  often  further  eroded.  The  advantages  of  deferred-ordering  in 
quality  control  diminish  sharply,  of  course,  after  the  contractor's 
responsibility  expires  for  updating  and  guaranteeing  data  packages. 
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of  Che  data  In  possession  of  Che  Air  Force  which  has  Co  be  used  in  re¬ 
procurement  is  of  an  earlier  vincage  when  data  control  was  much  looser. 
Of  course,  documents  also  can  be  lost  or  defaced  even  in  Che  best-man¬ 
aged  system. 

The  screening  codes  do  noc  assure  thaC  competing  manufacturers 
will  actually  be  able  to  use  a  "complete"  data  package  without  experi¬ 
encing  difficulties.  The  screening  decisions  have  to  be  tested  in  prac 
tice.  To  determine  whether  other  manufacturers  have  actually  been  able 
to  use  the  data  packages  as  intended,  we  must  examine  their  experience 
with  data  transfers. 

Difficulties  with  data  transfer  --  meaning  the  difficulties  that 
a  producer  might  experience  in  using  a  data  package  which  he  did  not 
create  himself  but  which  has  been  transferred  to  him  by  the  Government 
or  at  its  behest  --  can  take  several  forms.  Most  fundamental  is  the 
problem  of  transferring  adequate  information  on  complex  designs  and 
processes  through  the  medium  of  documents.  To  what  extent  can  manu¬ 
facturers  really  use  other  firms'  data,  of  the  type  described,  to  pro¬ 
duce  Interchangeable  parts  and  identical  articles? 

A  firm  with  its  own  technologically  sophisticated  R6J)  division  and 
a  large  staff  of  competent  engineers  does  net  ordinarily  like  to  make 
exact  copies  of  another  firm's  designs.  In  nondefense  business  such  a 
firm  would  consider  copying  to  be  a  sign  of  inferiority.  Some  of  the 
difficulty  experienced  with  data  transfer  is  undoubtedly  due  to  the  in¬ 
sistence  of  engineers  and  production  people  on  using  their  own  process 
and  on  "Improving"  the  design  and  engineering  of  the  item. 

Another  source  of  difficulty  is  within  the  data  package  itself  -- 
deficiencies  or  inaccuracies  woich  the  screening  engineers  are  unable 
to  detect  or  evaluate  for  one  reason  or  another  In  the  absence  of 
evidence  to  the  contrary,  they  have  to  assume  that  dimensions  are  cor¬ 
rectly  shown,  that  specified  processes  are  the  ones  actually  used  in 
manufacture,  etc.  If  these  assumptions  are  wrong,  the  difficulties 
will  show  up  only  when  a  competitive  firm  actually  tries  to  use  the 
package  to  manufacture  the  part.  Two  of  the  most  troublesome  sources 
of  error,  for  example,  are  alterations  in  shop  practice  which  fail  to 
get  buck  to  the  data  package  and  the  closely  allied  problem  of  iailure 
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to  update  the  drawing*  to  reflect  change*  in  deaign. 

The  procurement  authority  screen*  out  replenishment  spare*  whose 
data  package  la  not  adequate  for  competitive  reprocurenent  and  cannot 
be  made  adequate  at  reaaonable  coat.  Clearly,  a  tight  screening  policy 
will  help  to  ensure  successful  competitive  reprocurement  of  those  items 
that  are  passed  through  the  screen. 

Because  there  is  no  post-audit  system  for  use  of  data  in  competi¬ 
tive  procureaMot,  it  is  difficult  to  estlstfte  the  extent  and  incidence 
of  data  problems  in  the  thousands  of  reprocureaMnt  contracts  executed 
annually.  The  author*  reviewed  a  sample  of  115  contracts  for  parts 
procured  competitively  during  the  last  three  years  by  two  AMAs  --  Warner- 
Roblna  and  San  Antonio.  The  contrect  files  had  to  be  studied  in  sosm 

detail  to  determine  the  experience  of  the  contractor  in  using  the  data 

Si 

to  omet  the  contract  specifications .  In  this  small  sample,  25  con¬ 
tracts  went  to  the  original  designer  after  competitive  bidding.  In 
the  remaining  90  contracts,  5  contractors  had  definite  trouble  with 
data  transferred  from  the  original  designer,  while  3  more  contract 
histories  hinted  at  data  problaau.  In  none  of  these  cases,  however, 
did  data  problems  prevent  the  contractor  from  ultimately  fulfilling 
his  contract  obligations.  In  order  to  secure  a  somewhat  larger  eat  of 
illustration*  of  data  problems,  procureswnt  officers  at  SAAMA  were  then 
asked  to  search  their  files  sod  Mmories  for  additional  case*  in  recent 
yeais.  They  located  about  20  more  significant  cases  in  the  competitive 
procurement  category.  Selected  case  summaries  are  contained  in  Appen¬ 
dix  B.  They  illustrate  the  variety  of  forms  in  which  data  problems 
owy  turn  up  in  the  actual  practice  of  competitive  reprocureMnt  of 
spare  parts.  Host  of  these  problems  involved  actual  or  claimed  errors 


*Thl*  statement  is  based  on  interviews  with  AHA  engineers  responsi¬ 
ble  for  reviewing  and  screening  reprocurcMnt  data  packages. 

#■* 

Mrs.  Certl  Brunner  assisted  in  this  review.  We  also  reviewed 
about  SO  histories  of  noncompetitive  procureMot  for  comparison.  The 
sample  excluded  procureMnts  of  small  dollar  value  that  were  not 
screened-  It  was  not  exactly  a  random  sample  of  higb-dollar  parts;  it 
was  too  light  on  vendor -supplied  items  and  too  heavy  on  parts  for  trans¬ 
port  aircraft.  (All  contracts  for  electronics  that  were  reviewed  turned 
out  to  be  noncompetitive.) 


I 
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or  omissions  in  the  data.  Unfortunately,  there  is  no  way  to  Judge  the 
extent  of  the  problems  that  may  have  arisen  because  adequate  technology 
was  not  obtainable  solely  from  engineering  drawings  and  specifications. 

Another,  admittedly  rather  remote,  test  of  the  technical  efficacy 
of  the  evaluation  process  is  provided  by  the  "Quality  Audit  Program" 
for  a  sample  of  spare  parts  procured  by  the  AMAs .  These  figures  are 
collected  and  published  by  Headquarters  Air  Force  Logistics  Command. 
Table  4  shows  the  results  for  Fiscal  Years  1964-1966.  No  significant 
difference  in  the  percentage  of  sample  items  not  conforming  to  contract 
standards  appears  between  the  itemj  procured  sole-source  and  the  items 
procured  competitively.  Since  the  sole -source  category  may  contain 
parts  chat  are  more  complex  and  more  likely  to  fail  to  meet  standards 
than  the  competitive  category,  the  similarity  in  rate  of  nonconformity 


Table  4 

QUALITY  AUDIT  OF  SPARE  PARTS  PROCUREMENT 
Fiscal  Years  1964-1966 


Fiscal  Year 

Parts 

1964 

1965 

1966 

Parts  procured  competitively 

Total  number  audited 

4098 

4308 

4778 

Number  nonconforming 

927 

1C00 

606 

Percent  nonconforming 

22. 6* 

23.21 

12.71 

Parts  procured  sole-source 

Total  number  audited 

2313 

2683 

2551 

Number  nonconforming 

525 

502 

346 

Percent  nonconforming 

22.77. 

18.71 

13.61 

Overall  totals 

Total  number  audited 

6411 

6991 

7329 

Number  nonconforming 

1452 

1502 

952 

Percent  nonconforming 

22  .67 

21 .51 

13.01 

SOURCE:  Hq  AFLC ,  Quality  Audit  Program  for  Spare 
Parts,  September  1966. 
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may  Attest  to  factors  other  than  the  effectiveness  of  the  competitive 

breakout  program.  It  should  also  be  remembered  that  failure  of  parta 

to  conform  to  contract  standards  may  be  due  to  other  causes  besides 
* 

data  problems. 

Apparently  the  great  majority  of  competitive  procurements  go 
through  to  completion  without  any  sign  of  data  problems.  On  the  other 
hand,  if  this  small  sample  Is  at  ail  Indicative,  problems  with  the  data 
package  are  not  rare  and  unexpected  events.  This  experience  takes  place 
against  the  background  of  careful  and  thorough  screening.  The  screen¬ 
ing  process  reswves  from  the  cosqietltive  arena  those  ItesM  which  la  the 
Judgment  of  the  reviewers  are  technically  unsuitable  for  competition. 

What  is  left  is  an  array  of  spare  parts  of  stable  design,  requiring 
fairly  well-known  processes  for  sumifacture,  capable  of  being  mated  to 
other  parts  made  by  other  suppliers,  and  Involving  no  pronounced  uncer¬ 
tainties  of  function  and  perforsMoca. 

It  might  be  possible  to  procure  other  it saw  competitively  besides 
the  ones  passed  through  the  screen.  But  the  Government  probably  could 
not  enlarge  the  sphere  of  competitive  procurement  of  spare  parts  and 
components  very  much  on  the  basis  of  the  conventional  data  package. 
Especially  with  the  sure  technically  complex  items,  there  seem  to  be 
some  aspects  of  production  know-how  and  engineering  that  simply  cemuot 
be  transferred  by  means  of  engineering  drawings  and  specifications. 

The  modest  amount  of  cos^etltlon  obtained  througn  data  transfer  reflects 

I  the  Importance  of  complex  parts  and  components  in  Air  Force  procurement. 

Of  course,  procureatent  officials  recognise  the  need  to  supplement  draw¬ 
ings  and  specifications  with  other  information  in  order  to  support  cos^e- 
tltive  manufacturing.  Indeed,  manufacturing  support  data  is  defined  to 
Include  operation  sheets  and  machine  instruction  sheets;  machine-loading 
control  data;  treatment  data;  tools,  Jigs,  and  fixture  data;  product, 
process,  or  assembly  data;  and  plant  layout,  machine  tools,  and  work 


The  reason  for  the  sharp  drop  in  the  overall  rate  of  nonconformity 
from  .965  to  1966  is  explained  by  a  change  In  policy;  minor  characteristics 
or  attributes  of  the  item  were  no  longer  evaluated  for  conformity  after 
the  third  quarter  of  Fiscal  Tear  1965. 
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station  data.  As  a  matter  of  practice,  however,  data  transfer  la  ordi¬ 
narily  limited  to  engineering  drawings  and  specifications  even  though 
officials  are  authorized  to  procure  supplemental  data  and  data  pertain¬ 
ing  to  items  developed  at  private  expense. 

The  bargaining  problem  in  the  procurement  of  supplemental  data  to 
support  competitive  manufacturing  is  simply  another  form  of  the  general 
problem  of  dealing  with  a  firm  on  a  sole-source  basis.  Data  require¬ 
ments  cannot  be  anticipated  at  the  outset  of  a  program,  so  the  question 
of  price  arises  at  a  time  when  the  developer  has  acquired  monopoly  power 
in  the  sense  that  he  is  the  only  possessor  of  all  of  the  technology  re¬ 
quired  to  produce  an  item.  The  firm  is  in  a  position  to  extract  monopoly 
rent  regardless  of  whether  the  Government  buys  production  articles  or 
simply  technology. 

The  main  point  here  is  that  drawings  and  specifications  and  under¬ 
lying  data  rights  do  not  necessarily  provide  access  tc  technology  suffi- 
cent  to  support  competitive  manufacturing.  The  Government  stands  to 
gain  little  by  procuring  supplemental  data  if  it  must  do  so  after  the 
developer  has  acquired  monopoly  power  over  the  production  of  the  item. 

There  are  two  basic  issues.  One  concerns  the  embodiment  of  tech¬ 
nology,  l.e.,  the  nature  and  form  of  the  knowledge  that  must  flow  to  a 
new  supplier.  The  other  concerns  the  techniques  used  to  assure  an  or¬ 
derly  flow  of  knowledge.  The  following  section  will  examine  the  arrange¬ 
ments  and  techniques  used  commercially  for  the  transfer  of  production 
technology  and  will  explore  their  implications  for  defense  procurement 
policy . 


* 


As  defined 


in  DGD  Instruction  5010.12  (Incl  . 


1)  • 


Coemmrcisl  transfer*  of  technology  through  Licensing  have  grown  to 
huge  proportions  during  the  past  dacada.  The  (magnitude  and  growth  of 
international  licensing  by  U.S.  fires  are  shown  in  Table  5.  The  table 
does  not  distinguish  between  license  payments  for  patent  rights  and  pay* 
•ents  under  ’’know-how"  licenses.  However,  most  of  the  increase  in  roy* 
alty  payments  over  the  past  decade,  and  a  substantial  fraction  of  the  roy* 
alty  payments,  appesr  to  have  resulted  from  licenses  involving  know-how. 

Table  5 

XtfTSMATIOHAL  RECEIPTS  AMD  FATMKMTS  Of  ROYALTIES  BY 
U.S.  COK?ODATXOMS ,  1957-1*6* 

(In  $  million) 


Receipts  from  Foreign  Firms  I  Payments  to  Foreign  Firms 


Affiliated  Other 

Finns  Firms  Total 


SOURCE: 


yeparteent  of  Commerce,  Office  of  Business  Economics. 


The  dt  clnctlon  between  pateat  licensing  aod  know-how  licensing 
is  somewhat  arbitrary  because  know-how  licenses  cover  not  only  the  tech* 
aology  but  also  any  underlying  patent  and  proprietary  rights.  In  the 
case  of  know-how  licensing,  technology  is  viewed  as  a  principal  ingredi¬ 
ent  even  though  underlying  rights  to  the  technology  are  included.  An 
examination  of  the  content  of  1205  foreign  licenses  of  55  U.S.  Corporations 
showed  that  i  now -how  was  Included  In  515  cases.  The  licensing  of  patents 
or  trademarks  accounted  for  tha  remainder.  For  details,  sea  J.  N.  Behrman 
and  W.  E .  Schmidt,  "Maw  Data  on  Foralgn  Licensing,"  Fetent .  Trsdemerk . 
Copyright  Journel  of  Research,  Educetlon,  Vol.  3,  1969,  p.  370. 
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Know-how  licenses  typically  call  for  royalty  payments  of  approximately 
5  percent  of  the  value  of  licensed  production.  While  separate  data  on 
know-how  licenses  are  not  available,  probably  on  the  order  of  $1  billion 
in  royalties  was  paid  to  or  by  U.S.  firms  under  these  licenses  during 
1966  --  payments  that  resulted  in  roughly  $20  billion  worth  cf  licensed 
production.  This  amount  of  licensed  production  currently  exceeds  the 
total  procurement  of  hard  goods  by  the  defense  establishment. 

Of  special  relevance  to  this  study,  U.S.  aerospace  firms  have  been 

particularly  active  in  the  field  of  know-how  licensing.  Thousands  of 

airframes,  aircraft  engines,  and  accessories  have  been  produced  by  firms 

not  involved  in  R&D  and  initial  production.  Table  6  summarizes  data  on 

* 

the  international  production  of  aircraft  under  license. 

The  point  revealed  by  Table  6  is  simple  but  impressive.  Aerospace 
firms  have  accumulated  vast  experience  in  the  art  of  transferring  tech¬ 
nology  necessary  for  the  manufacture  of  sophisticated  aerospace  equip¬ 
ment.  Practically  every  important  aerospace  firm  in  the  world  has  served 
as  licensor  or  licensee  in  at  least  one  of  these  programs.  A  number  of 
firms  have  been  involved  in  both  capacities  --  licensor  of  technology 
in  some  programs,  recipient  in  others.  Consequently,  it  seems  reason¬ 
able  to  examine  their  procedures  for  transferring  technology  to  find  out 
what  is  required  to  enable  a  firm  to  manufacture  complex  items  that  it 
did  not  develop. 

Techniques  by  which  production  technology  Is  transferred  vary  from 
program  to  program.  Even  so,  some  generalizations  about  the  transfer 
of  aerospace  production  technology  are  possible.  The  question  is: 
what  is  technology,  i.e.,  what  actually  does  move  that  permits  a  firm 
to  manufacture  technically  sophisticated  products  that  have  been  de¬ 
veloped  and  produced  by  another  firm?  In  the  case  of  airframes,  air¬ 
craft  engines  and  other  specialized  aerospace  production,  a  great  deal 
of  information  on  production  techniques  and  processes  is  usually  pro¬ 
vided.  In  addition  to  engineering  drawings  and  specifications  --  the 
major  instruments  of  technology  transfer  in  the  Government's  reprocure¬ 
ment  data  program  --  tool  design  information  (or  actual  tooling)  , 


Appendix  C  lists  major  aerospace  license  agreements  for  the  pro¬ 
duction  of  aircraft,  aircraft  engines,  and  missiles. 


INTERNATIONAL  PRODUCTION  OF  AIRCRAFT  UNDER  LICENSE,  1950-1967 

(In  $  million) 
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production  layout  and  process  information,  and  technical  or  engineering 

assistance,  are  almost  always  provided.  For  example,  an  earlier  study 

examined  the  transfer  process  that  enabled  Japanese  firms  to  manufacture 

military  aircraft  that  were  developed  and  initially  produced  by  U.S. 

•k 

firms.  Table  7  contains  a  list  of  the  items  provided  by  the  licensor 
in  each  of  the  four  programs.  Empirical  evidence  such  as  that  contained 
in  Table  7  implies  that  engineering  drawings  and  specifications  consti¬ 
tute  only  a  small  fraction  of  the  manufacturing  know-how  supplied  by 
the  licensor,  even  in  the  area  of  data  alone. 

The  results  of  a  recent  survey  tend  to  corroborate  these  findings. 
Officials  of  15  major  aerospace  firms  were  questioned  about  policies 

and  practices  relating  to  transfers  of  manufacturing  know-how  under 
■k-kk 

license.  One  question  concerned  the  need  for  technical  assistance 

in  conjunction  with  licensing.  All  12  firms  responding  affirmed  that 
various  forms  of  engineering  or  technical  assistance  were  frequently 
used  in  conjunction  with  licensing  agreements.  When  elaboration  was 
offered,  there  was  the  consistent  view  that  technical  assistance  is  a 
fundamental  part  of  a  successful  program  whenever  the  technology  per¬ 
tains  to  a  complex  product. 

One  authoritative  study  of  licensing  sums  up  the  requirements  for 

successful  transfers  of  technology  as  follows: 

The  production  know-how  and  assistance  made  available 
under  licensing  agreements  includes  information,  materials, 
and  services  of  the  following  types:  (1)  specifications, 
designs,  and  production  techniques;  (2)  planning  and  con¬ 
struction  of  plant  facilities;  (3)  purchase  and  installation 
of  machinery  and  equipment;  (4)  training  of  license  person¬ 
nel;  (5)  adaptation  of  products  and  production  techniques; 


For  a  discussion  of  techniques  by  which  know-how  was  transferred 
between  U.S.  and  Japanese  firms  in  various  co-production  programs,  see 
G-  R.  Hall  and  R.  E.  Johnson,  Aircraft  Co-Production  and  Procurement 
Strategy ,  The  RAND  Corporation,  R-450-PR,  May  1967. 

**For  example,  Appendix  D  contains  an  eight-page  list  of  data  fur¬ 
nished  to  Mitsubishi  during  the  F-86F  program.  Only  three  pages  pertain 
to  engineering  data;  the  remainder  lists  data  on  production,  inspection, 
and  purchasing. 

***This  survey  was  conducted  in  1967  under  RAND  auspices  by  Ralph  C. 
Nash,  Jr.,  Associate  Dean,  National  Law  Center,  George  Washington 

UnlV5rsUy'  COPY 
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and  (6)  engineering  and  consultant  services  and  advice. 

The  same  study  lists  the  following  sample  contract  provisions  for 
know-how  and  technical  assistance: 

Licensor  shall  from  time  to  time,  and  to  such  extent  that 
it  shall  consider  to  be  reasonably  necessary  for  the  perfor¬ 
mance  of  this  agreement,  furnish  to  licensee  information  and 
specifications  as  to  design,  engineering,  manufacturing,  and 
other  operations,  processes,  or  experience  incidental  to  the 
manufacture  or  procurement  of  such  parts  or  portions  of  the 
equipment  as  may  be  manufactured  cr  procured  by  licensee  and 
to  the  assembly  ano  sale  of  completed  units  of  the  equipment 
by  licensee. 

The  licensor  shall  communicate  to  the  licensee  upon 
request  such  information  relating  to  licensed  material  as 
shall  from  time  to  time  be  in  current  use  by  the  licensor  in 
the  manufacture  of  licensed  material  and  which  shall  be  of  use 
to  the  licensee  in  Its  licensed  operations. 

Such  information  shall  consist  of  drawings,  blueprints, 
design  sheets,  bills  of  material,  material  specifications, 
photographs  photostats  and  similar  data  known  as  engineer¬ 
ing,  manufacturing  and  operating  information,  and  at  the 
option  of  the  licensor,  designs  and  specifications  relating 
to  manufacturing  equipment,  tools,  dies,  jigs,  and  fixtures, 
but  shall  include  only  such  information  as  is  (a)  available 
In  the  records  of  the  licensor  and  (b)  applicable  to  the 
operations  of  the  licensee. 

Licensor  shall  assist,  consult  and  cooperate  with  li¬ 
censee  personnel  in  the  assembly,  design,  engineering,  manu¬ 
facturing,  inspection,  and  servicing  of  the  licensed  products 
and  components,  in  the  selection  of  the  necessary  and  proper 
plant  layout,  machinery,  tools,  equipment  and  production- 
flow  for  the  economical  manufacture  of  such  licensed  products 
and  components  by  licensee. 

There  is  a  striking  contrast  between  wtat  is  transferred  in  com¬ 
mercial  organizations  with  the  Government's  policies  of  diffusing  manu¬ 
facturing  technology  in  order  to  increase  competition  in  procurement. 

In  the  latter  case,  the  Government  acquires,  stores,  screens,  and  finally 


Foreign  Licensing  Agreements;  II,  Contract  Negotiation  and 
Administration ,  Studios  in  Business  Policy  No.  91,  National  Industrial 
Conference  Board,  1959,  p.  32. 

*■* 

Ibid,  p .  72. 
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dlssemlnates  packages  of  technical  data  to  prospective  suppliers  in 
the  reprocuresMnt  of  technical  hard  goods.  Generally  speaking,  a  data 
package  contains  only  engineering  drawings  end  specifications.  In  other 
words,  the  Government's  approach  to  transferring  know-how  Involves  the 
dlssesrtnatlon  of  a  swell  portion  of  those  things  In  which  know-how  is 
eabodled,  judging  froa  the  views  and  practices  of  Industry. 

This  brings  Into  question  the  extent  to  which  the  Governsmnt's 
policies  provide  adequate  acceas  to  production  technology.  Preaent  data 
policies  are  reasonably  appropriate  for  Increasing  conpetltlon  with  Items 
of  modest  complexity,  i.e.,  where  manufacturing  know-how  la  embodied 
largely  in  design  Information.  Where  highly  specialised  products  are 
to  be  reprocured,  however.  It  seeos  unlikely  that  present  data  policies 
can  lower  the  entry  barriers  sufficiently  to  permit  competition. 

Even  though  the  use  of  commercial  transfer  techniques  In  defense 
procurement  might  Improve  acceas  to  technology,  a  number  of  Issues  and 
problems  would  need  to  be  resolved  If  the  benefits  of  conpetltlon  are 
to  be  obtained  In  this  swnner.  As  the  extent  of  the  Inforamtlon  to  be 
transferred  Increases,  problems  of  data  rights  and  contractor  motivation 
to  transfer  become  Increasingly  difficult,  and  the  Government's  role  as 
middleman  In  the  transfer  process  becomes  more  cumbersome. 

As  a  method  of  dealing  with  these  problems,  the  following  section 
explores  the  possible  use  of  directed  licensing  In  defsnse  procuresmnt. 
Emphasis  Is  placed  on  using  directed  licensing  in  an  environment  where 
the  transfer  techniques  and  the  roles  of  the  parties  reflect  standard 
commercial  practice. 
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V.  LICENSING  AS  AN  INSTRUMENT  OF  PROCUREMENT  POLICY 

Improved  access  Co  aerospace  production  technology  appears  to  be 
a  prerequisite  to  any  major  increase  in  competition.  This  section  con¬ 
siders  a  policy  innovation  that  would  provide  better  access  to  technology 
and  supplement  present  technical  data  policies.  This  innovation  involves 
provision  for  the  licensing  of  production  technology  as  a  precondition 
of  Government  R&D  contracts,  under  which  the  Government  could  designate 
a  licensee  at  the  reprocurement  stage  if  transfer  were  deemed  desirable. 
The  nature  and  flow  of  technology  would  be  patterned  after  commercial 
techniques  and  arrangements  to  the  extent  possible. 

The  purpose  here  is  not  to  propose  the  specific  details  of  a  policy 
of  directed  licensing.  Instead,  this  section  will  consider  how  directed 
licensing  and  commercial  transfer  techniques  might  be  incorporated  into 
defense  procurement  policy  and  will  examine  some  of  the  Issues  and  pro¬ 
blems  that  might  result. 

Adequate  protection  of  the  interests  of  the  parties  is  fundamental 
to  the  success  of  any  licensing  policy.  Consider  first  the  position  of 
the  Government.  Armed  with  legal  rights  to  some  but  not  all  design  in¬ 
formation,  the  Government  desires  the  benefits  of  competitive  reprocure¬ 
ment.  The  developer  possesses  the  design  information,  has  legal  rights 
to  some  of  it,  and  also  enjoys  learning  advantages  accumulated  from  prior 
production  experience.  If  enough  of  these  advantages  car  be  transferred 
without  exorbitant  expense,  then  the  Government  will  be  in  a  position  to 
solicit  price  quotations  from  various  prospective  suppliers  and  thereby 
gain  some  of  the  benefits  found  in  competitive  markets.  The  Government's 
problem  is  to  keep  the  transfer  costs  low  in  relation  to  the  competitive 
benefits.  This  simply  means  that  any  scheme  by  which  the  licensee  pays 
the  developer  for  his  knowledge  will  have  to  be  worked  out  in  advance  -- 
before  the  developer  has  accumulated  design  and  other  advantages  that 
enable  him  to  bargain  as  a  monopolist.  In  sum,  provision  must  be  made 
in  the  R&D  contract  for  the  eventual  licensing  of  production  technology 
to  a  firm  the  Government  could  designate  ac  a  later  time.  Any  lump-sum 
payments  or  royalties  for  the  transfer  of  technology  would  be  predeter¬ 
mined  and  stipulated  in  a  clause  of  the  R&D  contract.  Otherwise,  monopoly 
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priclng  by  the  licensor  would  offset  any  poaaible  advantage  aaaoclated 
with  technology  transfer. 

Another  laportant  issue  concerns  the  paymsnt  of  royalties,  al¬ 
though  this  is  aore  of  a  practical  question  thin  a  legal  or  ethical  one. 
There  is  soaa  precedent  for  directed  licensing  on  a  royalty-free  basis 
in  defense  procureaent.  An  oanlbue  clause  containing  auch  features  was 
Incorporated  into  the  contract  for  the  Phoenix  nisei le  when  it  was  being 
developed  for  the  levy  version  of  the  TFX .  Despite  vigorous  objections 
on  the  grounds  the  clause  was  coercive,  bidders  agreed  to  accept  It.* 

A  recent  change  to  the  Araed  Services  Procureaent  Regulation  recognises 
licensing  as  a  valid  technique  for  establishing  a  second  source  for  a 


The  clause  reads:  “The  Contractor  shall  furnish  to  the  Govern 
aent  such  engineering  and  other  technical  assistance  in  the  fora  of 
'know-how',  trained  personnel,  and  instruction  and  guidance  of  Govern¬ 
ment  personnel  or  the  personnel  of  third  parties,  jigs,  dies,  fixtures, 
or  other  manufacturing  aids,  and  such  other  assistance,  inforaatloo, 
rights,  or  licenses,  as  the  Contrasting  Officer,  within  a  period  of 
three  years  froa  final  payaent  .  .  .  any  order  in  writing  for  the  pur¬ 
poses  of  facilitating  or  expediting  the  eetabllshaent  of  sources  other 
than  the  Contractor  or  any  pertinent  subcontractor  for  the  aenufaeture 
of  the  TFX  missile  systea,  or  of  any  sub-systea,  component,  or  part 
thereof,  or  related  equipment,  or  for  any  other  purpose  related  to  the 
TFX  missile  system.  The  Contractor  aay  request,  and  the  Contracting 
Officer  shall  make,  in  accordance  with  the  procedures  of  the  Changes 
clause  of  this  contract,  an  adjustment  in  the  estimated  cost  to  com¬ 
pensate  the  Contractor  for  the  actual  cost  of  furnishing  such  engineer¬ 
ing  and  other  technical  assistance  to  the  extent  not  previously  reim¬ 
bursed  by  the  Governomat,  together  with  reasonable  compensation  for  aay 
rights  or  licenses  required  by  the  Contracting  Officer;  provided .  how¬ 
ever,  that  no  amount  shall  be  included  in  such  adjustments  as  compen¬ 
sation  for  the  value  of  any  technical  information,  knowledge,  or  'know¬ 
how',  possessed  by  the  Contractor,  or  acquired  by  any  pertinent  sub¬ 
contractor  in  the  performance  of  a  subcontract  under  this  contract  or 
any  follow-on  contract  with  the  Contractor,  involving  the  TPX  missile 
system,  whether  or  not  Included  in  any  of  the  Subject  Data."  Quoted 
In  R.  C.  Hash  and  I.  Ray coo,  Patents  and  Technical  Pita.  Government 
Contracts  Program,  Ceorge  Washington  University,  Washington,  D.C.,  n.d., 
p.  45. 

The  Phoenix  Missile  date  clause  was  narrowed  eomawbat  In  subsequent 
applications.  In  the  and  it  appeared  la  the  contracts  for  only  four 
systems,  while  the  Government  east  about  for  some  lass  peremptory  way 
of  achieving  Its  purposes.  See  the  remarks  by  John  L.  Howard,  "Proceed¬ 
ings  of  Air  Force ^Industry  Data  Management  Symposium,  September  28,  29, 
and  30,  1965,"  p.  105. 
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prlvately  developed  item  (ASPR  1-304 .2(b) (3)) . 

Even  though  royalty-free  licensing  stay  be  possible,  effective  trans¬ 
fers  of  technology  seem  to  require  the  support  and  cooperation  of  the 
licensor,  Judging  from  commercial  experience.  Payments  made  under  com- 
|  merclal  licenses  provide  the  necessary  motivation.  Of  course,  no  system 

^  of  licensing  directed  by  the  Government  can  exactly  duplicate  commercial 

Incentives,  and  cooperation  In  response  to  directed  licenses  may  not  be 
as  complete  even  when  the  licensor  receives  royalty  payments.  At  the 
saaa  time,  royalty  payments  may  prove  much  more  effective  In  stimulating 
transfer  than  directed  licensing  on  a  royalty-free  basis. 

A  view  encountered  fairly  often  among  Government  officials  Is  that 
engineering  drawings  and  other  data  are  the  property  of  the  Government 
and,  therefore,  a  Government  contractor  should  not  be  In  a  position  to 
experience  economic  gain  by  providing  this  Information  to  another  party. 
This  view  has  a  measure  of  sanctity,  but  it  falls  to  distinguish  between 
data  rights  on  one  hand  and  access  to  technology  on  the  other.  In  fact, 
the  patent  or  proprietary  content  of  many  comiKrclal  licenses  Is  quite 
small.  Royalty  paymants  In  these  cases  are  made  primarily  for  access 
to  the  technology,  not  for  rights .  Therefore,  there  Is  no  ethical  rea¬ 
son  to  discourage  Interfirm  royalty  payments  even  In  those  situations 
where  the  Government  has  full  data  rights. 

How  large  should  royalty  payments  be?  On  one  hand,  they  should  be 
sufficient  to  motivate  the  licensor  to  provide  his  technology  as  gener¬ 
ously  as  he  does  In  commercial  programs,  if  that  Is  possible.  On  the 
other  hand,  large  royalty  payments  will  dilute  the  competitive  benefits 
to  the  DOD.  The  problem,  of  course,  Is  to  strike  a  balance  between 
these  factors.  While  only  trial  and  error  will  reveal  the  appropriate 

level,  royalties  commensurate  with  commercial  practice  would  seem  a 

* 

reasonable  choice  as  a  point  of  departure.  A  payment  of  this  size 
(  should  prove  to  be  small  In  relation  to  competitive  benefits  and,  there¬ 

fore,  should  be  of  no  serious  concern  to  the  Government. 

t 

i 

i  -  ...... 

* 

Royalties  under  commercial  licenses  of  know-how  in  the  aerospace 
field  usually  amount  to  3  percent  of  the  value  of  licensed  production. 

The  variation  about  this  percentage  Is  small,  suggesting  that  royalties 
are  usually  based  on  a  standard  pricing  convention. 


« 


Would  a  system  of  directed  licensing  be  fair  to  developers  of  mil¬ 
itary  products?  The  answer  seems  to  be  affirmative,  given  proper  condi¬ 
tions  for  licensing  and  the  proper  provisions  in  license  agreements. 
Consider  first  the  conditions  under  which  a  developer  might  be  directed 
to  license  his  technology.  There  would  be  no  advantage  to  the  Govern¬ 
ment  in  directing  a  firm  to  license  unless  it  failed  to  win  a  competition 
for  a  follow-on  production  order.  Any  prospective  supplier  engaged  in 
the  competition  would  have  to  pay  royalties  and  any  other  direct  costs 
of  transfer,  and  would  incur  some  additional  costs  because  of  start-up 
and  learning  advantages  possessed  by  the  developer  which  could  not  be 
completely  transferred.  In  short,  the  developer  would  have  a  signifi¬ 
cant  pricing  advantage  over  his  competitors,  an  advantage  that  would 
serve  to  guarantee  his  position  in  the  program  providing  he  is  a  reason¬ 
ably  efficient  producer.  Not  only  does  directed  licensing  assure  the 
developer  of  preferential  treatment  in  pricing,  but  the  payment  of  a 
royalty  provides  him  with  some  compensation  for  his  know-how  even  when 
he  loses  in  competition  with  other  firms. 

In  addition  to  protecting  or  compensating  the  developer  ir  the 
manner  outlined  above,  some  explicit  protection  of  certain  trade  secrets 
may  also  be  provided.  For  example,  consider  an  input  developed  at  pri¬ 
vate  expense  and  so  identified  in  the  original  R6D  contract  under  pre¬ 
sent  predetermination-of-rights  policies.  Since  the  input  would  only 
relate  to  a  small  fraction  of  the  items  to  be  produced  under  license, 

arrangements  might  be  worked  out  to  permit  the  licensee  simply  to  pur- 

★ 

chase  the  items  requiring  the  proprietary  input. 

Especially  with  the  more  sophist! -ated  aerospace  products,  several 
firms  will  likely  have  been  involved  in  the  R6J)  and  production  in  addi¬ 
tion  to  the  recipient  of  the  Government  R&D  contract.  It  may  therefore 
be  necessary  to  arrange  for  the  transfer  of  technology  between  the  de¬ 
veloper  and  h:.s  affiliated  suppliers  and  the  licensee  and  his  affiliates. 


Because  of  set-up  costs  or  investment  considerations,  it  has  been 
common  practice  in  co-production  for  a  licensee  to  purchase  back-up  manu¬ 
facturing  of  selected  items  from  the  licensor.  Examples  of  this  practice 
are  shown  in  Tab!e  7. 
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In  ocher  words,  it  is  Important  to  extend  the  license  provisions  in  the 
basic  R£D  contract  to  other  parties  that  may  be  involved,  such  as  sub¬ 
contractors,  subs  of  subs,  and  so  on.  There  appear  to  be  no  legal  diffi¬ 
culties  in  extending  the  provisions  for  licensing  in  the  R&D  contract 
to  include  third  parties. 

There  is  also  the  question  of  the  compatibility  of  directed  licens¬ 
ing  in  defense  procurement  with  other  public  policies.  In  this  connec¬ 
tion  it  is  noteworthy  that  compulsory  licensing  uas  been  a  traditional 
Instrument  of  antitrust  policy  in  various  countries.  In  the  United 

States  it  ordinarily  Involves  groups  of  patents  and  occurs  after  the 

* 

patent  owner  has  been  found  guilty  of  violating  antitrust  laws.  While 
this  type  of  compulsory  licensing  may  increase  competition  by  increas¬ 
ing  the  number  of  supply  options  available  to  buyers,  the  primary  aim 
of  compulsory  licensing  in  the  United  States  has  been  to  limit  the  mo- 
nopoly  power  derived  from  controlling  a  group  of  patents. 

As  a  method  of  lisdtlng  monopoly,  directed  licensing  in  defense 
procuresmnt  Is  quite  consistent  with  compulsory  licensing  as  an  instru¬ 
ment  of  antitrust  policy.  In  fact  the  case  for  using  directed  licensing 


In  Western  Europe  compulsory  licenses  are  often  directed  on  the 
grounds  of  nonuse  by  a  patentee.  A  worthwhile  discussion  of  compulsory 
licensing  is  contained  In  Fredrlk  Neumeyer,  "Compulsory  Licensing  of 
Patents  Under  Soem  Non-American  Systems,”  Study  of  the  Subcommittee  on 
Patents,  Trademarks,  and  Copyrights  of  the  Committee  on  the  Judiciary, 

U.S.  Senate,  83th  Cong.,  2d  Sess.,  1939. 

A* 

It  is  worth  noting  that  voluntary  licensing  may  also  serve  to  in¬ 
crease  competition,  for  example,  when  the  licensee  becomes  an  additional 
source  of  supply  in  an  existing  market.  A  brief  description  of  the  impact 
of  licensing  on  competition  is  provided  by  L.  James  Harris  and  Irving  H. 
Siegel,  "Evolving  Court  Opinion  on  Patent  Licensing:  An  Interaction  of 
Positive  Competition  end  the  Lew,"  Patent.  Trademark.  Copyright  Journal 
of  Research.  Education.  Voi.  V,  No.  2,  1961-62,  pp.  110-113. 

There  have  been  lnacences  in  which  licensing  has  had  anticompetitive 
effects.  Thase  effacta  can  arise  from  an  industry's  use  of  patent  pools 
in  a  manner  that  blocks  the  entry  of  new  firms.  This  is  not  likely  to  be 
a  problem  in  the  aerospace  Industry,  however,  with  its  emphasis  o  trade 
secrets  and  its  rapidly  changing  technology.  Patents  sre  not  of  rest 
Importance  for  aerospace  procurement  items  and  know-how  is  usual  1  short - 
llvtd  and  often  system-specific.  Therefore.  -\e  ability  to  blocl  a  new 
entrant  from  the  Industry  by  means  of  a  "t.cnnology  pool"  is  low. 
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in  defense  procurement  is  in  some  ways  stronger.  The  problem  in  de¬ 
fense  procurement  is  to  provide  improved  access  to  production  technol¬ 
ogy,  much  of  which  came  into  existence  as  a  result  of  prior  Government 
contracts.  In  other  words,  directed  licensing  in  defense  procurement 
serves  to  combat  monopoly  power  that  has  been  created  as  a  result  of 
defense  procurement.  This  is  quite  different  from  the  antitrust  situ¬ 
ation  in  which  the  source  of  monopoly  power  is  not  considered. 

The  vast  majority  of  commercial  licenses,  including  all  of  those 
on  which  data  have  been  presented,  are  voluntary.  That  is,  licensor 
and  licensee  enter  into  a  voluntary  agreement  concerning  the  transfer 
of  technology,  inforn.ation  and  rights.  Generally  speaking,  firms  enter 
into  license  agreements  in  order  to  increase  their  participation  in  cer¬ 
tain  markets.  Of  course,  firms  that  possess  patents  or  know-how  are  not 
anxious  to  hand  over  rights  or  knowledge  to  close  competitors.  For  this 
reason,  most  aerospace  licensing  has  occurred  on  the  international  scene; 

domestic  know-how  licenses  are  few  and  usually  involve  products  falling 

* 

outside  the  major  production  or  marketing  activities  of  the  licensor. 

Since  directed  licensing  on  the  domestic  scene  would  represent  a 
departure  from  industry  practice,  it  is  important  to  consider  what  im¬ 
pact  involuntary  licensing  might  have  on  the  competitive  or  technologi¬ 
cal  positions  of  licensors.  First  of  all,  in  view  of  pricing  and  other 
advantages  of  the  developer  in  competitive  bidding,  it  seems  unlikely 
that  any  significant  amount  of  technology  would  be  transferred  by  a  single 
given  firm.  From  the  Government's  standpoint,  whether  technology  were 
actually  transferred  is  unimportant.  What  is  important  is  that  the  de¬ 
veloper  would  know  he  was  competing  against  rivals  for  follow-on  produc¬ 
tion  orders  and  competitive  pressure  would  result. 

The  second  point  is  that  the  license  agreement  itself  would  spell 
out  limitations  on  the  use  of  know-how  by  the  licensee.  In  addition  to 
limiting  the  use  of  the  technology  to  filling  Government  orders,  non¬ 
disclosure  provisions  are  also  customary  whenever  trade  secrets  are 
involved . 


* 

A  number  of  aerospace  firms  provided  us  with  examples  of  domestic 
know-how  licenses.  In  every  case  the  item  involved  was  a  by-product  of 
the  firm's  major  R&D  and  production  activities. 

,  w'  ^  i 
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Because  the  licensor  is  ordinarily  provided  with  various  safeguards 
in  the  license  agreement,  probably  there  is  more  reason  to  be  concerned 
about  the  licensee's  position  in  the  relationship.  Firms  are  generally 
reluctant  to  accept  technology  from  a  technological  rival.  To  do  so  on 
a  limited  basis  and  under  the  usual  nondisclosure  conditions  might  later 
block  the  licensee's  independent  entry  or  technological  advance  in  the 
area  of  technology  covered  by  the  license  agreestent.  Therefore,  It 
seems  likely  that  licensee*  will  tend  to  be  production-oriented  firms 
with  little  or  no  rivalry  with  the  licensor  In  an  area  of  Rfifi.  These 
firms  need  not  be  concerned  with  the  possible  disadvantages  that  an  Re¬ 
oriented  licensee  might  encounter.  For  these  reasons,  directed  licens¬ 
ing  should  not  have  much  impact  on  the  general  characteristics  of  tech¬ 
nological  rivalry. 

It  may  be  worthwhile  to  sum  up  some  of  the  essential  provisions 
that  would  permit  the  use  of  technology  licensing  as  an  Instrument  of 
procureawnt  policy.  Suppose  that  a  condition  of  an  R4C  contract  with 
the  Government  calls  for  the  recipient  firm  to  provide  a  package  of 
manufacturing  technology  and  rights  to  any  firm  later  designated  by  the 
Government  to  fill  a  reprocureir.ent  contract.  The  developer  would  be 
assured  that  such  know-how  licensing  would  not  be  required  unless  he 
failed  to  win  the  follow-on  production  contract.  The  amount  of  royal¬ 
ties  to  be  paid  in  the  event  of  technology  transfer  would  be  predeter¬ 
mined  and  stipulated  in  the  original  contract,  When  the  time  came  for 
a  follow-on  production  order,  sufficient  technical  data  would  be  dis¬ 
seminated  to  prospective  suppliers  to  permit  them  to  submit  price  quo¬ 
tations  . 

Questions  naturally  arise  about  the  data  that  would  have  to  be 
furnlahad  prospective  contractors  at  the  time  bids  were  solicited. 

Would  transfer  of  technology  have  to  tike  place  before  the  competition 
In  order  to  obtain  meaningful  price  quotations?  Would  this  result  in 
the  designer's  technology  being  broadcast  throughout  the  industry?  What 
Information  Is  needed  for  s  new  prospective  supplier  to  be  able  to  bid’ 

Insight  into  these  questions  can  be  gained  from  the  Navy's  experi¬ 
ence  with  second -sourc ing  programs  for  missiles,  torpedoes,  aitcraft 
engines,  and  other  items.  It  is  the  Navy's  policy  to  provide  all  avail¬ 
able  data  in  which  the  Navy  has  rights  to  all  prospective  suppliers  at 
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the  time  price  quotations  are  solicited.  However,  it  is  customary  that 
form,  fit,  and  function  specifications  are  used  in  place  of  the  design 
details  for  contractor  proprietary  items.  In  addition,  the  engineering 
of  some  aspects  of  a  system  may  not  have  been  completed  to  the  satis¬ 
faction  of  the  Navy,  in  which  case  the  Navy  offers  no  assurance  that 
production  to  the  design  drawings  and  . pecif ica tions  will  yield  a  pro¬ 
duct  that  meets  the  required  performance  specifications.  Even  with 
these  kinds  of  omissions  or  flaws  in  the  engineering  drawings,  firms 
usually  have  been  able  to  bid  effectively  and  produce  the  item  without 
serious  difficulty. 

The  Navy  experience  suggests  a  likely  way  to  handle  the  data  aspects 
of  a  licensing  policy.  Essentially,  it  would  call  for  the  developer  to 
provide  prospective  suppliers  with  a  set  of  drawings  and  specifications 
in  which  his  proprietary  designs  were  replaced  with  form,  fit,  and  func¬ 
tion  specifications.  However,  each  prospective  supplier  would  know  that 
a  full  data  package  of  the  sort  used  commercially  would  be  provided  to 
the  winner  of  the  competition. 

Each  prospective  supplier  would  also  know  the  costs  of  obtaining 
know-how  under  license  from  the  developer.  The  developer  would  have  a 
pricing  advantage  in  the  competition  equal  to  the  amount  of  royalty  pay¬ 
ments  that  other  firms  would  incur,  as  well  as  start-up  and  learning  advan¬ 
tages.  He  would,  nonetheless,  know  he  was  competing  against  rivals  for 
the  follow-on  contract  and  competitive  pressure  would  result. 

On  the  adverse  side  of  licensing,  it  must  be  recognized  that  inter¬ 
firm  technology  transfers  would  have  costs  and  would  pose  administrative 
burdens.  Also,  the  contracts  would  need  to  be  carefully  written  to  give 
the  developer  adequate  incentives  to  transfer  his  know-how  and  thereby 
to  assure  the  proper  flow  of  technology  between  firms. 

The  potential  benefits  of  competition  appear  in  two  cost-saving 
forms.  One  is  the  avoidance  of  monopoly  rent;  the  ocher  is  the  avoidance 

of  excess  costs  that  arise  from  doing  business  with  an  inefficent  (rather 

★ 

than  efficient)  producer.  In  any  system  where  competition  does  not 


The  distinction  here  is  between  an  efficient  producer  operating 
in  a  competitive  environment  and  a  possibly  inefficient  one  (one  chosen 
on  nonprice  grounds)  operating  in  an  environment  in  which  target  costs 
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occur  autonomously,  the  costs  of  simulating  competition  vill  tend  to 
erode  these  coat-saving  benefits.  Directed  icensing  would  attempt  to 
place  the  Government  in  a  position  to  av^Ld  payments  of  monopoly  rent. 
However,  the  adaptive  response  of  the  Industry  may  be  to  relae  All  prices 
by  ell  firms  to  offset  the  loss  of  monopoly  rent  due  to  directed  licens¬ 
ing  of  technology.*  This  phenomenon  may  or  may  not  occur;  probably  It 
will  occur  in  limited  degree.  In  any  case,  competitive  benefits  relat¬ 
ing  tc  Interfirm  variations  In  offer  prices  will  remain.  The  question, 

of  course,  is  whether  the  competitive  benefits  obtainable  are  large  or 

** 

small  in  relation  to  the  costa  of  transfer.  If  they  are  large,  the 
benefits  will  be  substantial.  If  they  are  small,  directed  licensing 
will  prove  to  be  an  Ineffectual  (though  substantially  costless)  policy 
innovation. 

Of  course,  the  competitive  benefits  of  licensing  may  appear  In 
other  forma.  The  creation  of  aultipls  bases  of  technology  may  support 
parallel  or  competitive  development  In  the  future.  More  efficient  trans¬ 
fers  and  uses  of  technology  may  also  result.  These  factors  could  lead 
to  long-run  cost  savings  and  to  the  creation  of  superior  technical  pro¬ 
ducts  . 

In  addition  to  the  benefits  of  Increases  competition,  directed  li¬ 
censing  using  commercial  transfer  techniques  offers  three  attractive 
featuree.  First,  It  would  reduce  the  Involvement  of  the  Government  wi*-* 
contractors  by  reducing  the  Government's  role  as  an  Intermediary  In  the 
transfer  procese.  Technology  transfer  would  be  prlamrlly  an  interflrm 
matter  governed  by  coamserclal  practice  and  the  law  of  contracts.  Second, 
It  would  avoid  the  problem  of  trying  to  decide  exactly  what  technology 
Is  proprietary  --  a  metaphysical  exercise  that  has  occupied  too  much  of 


ere  based  on  estimates  of  the  contractor's  costs.  Large  Interfirm 
variations  In  offer  prices  may  also  stem  from  uncertainty  and  short-run 
variations  In  pricing  practices,  plant  capacity,  and  so  on. 

A  discussion  of  the  adaptive  behavior  of  firms  Is  provided  in 
Oliver  E.  Williamson,  Defease  Centrists;  An  Analysis  of  Adaptive  Response. 
The  HAND  Corporation,  RM-A363-PH,  June  1965. 

A  relevant  discussion  of  this  question  is  provided  in  Hell  and 
Johnson ,  op .  clt . 
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the  energy  of  procurement  officials.  Fin.  lly,  some  of  the  data-manage- 
ment  and  transfer  costs  of  present  data  policies  would  be  avoided,  while 
others  would  net  be  incurred  unless  the  buyer  were  able  to  realize  sav¬ 
ings  from  the  transfer  that  were  over  and  above  these  costs. 


1.  The  new  generation  of  data  policies  —  including  revised  rules 
for  determining  Government  rights  in  data,  predetermination  of  data 
rights,  improved  data  requirements  and  standards,  selective  ordering  of 
data,  deferred  ordering  or  delivery  of  data,  and  the  coding  and  screen¬ 
ing  of  parts  and  components  for  competitive  procurement  --  represents 
a  major  effort  to  solve  some  of  the  perennial  problems  of  data  manage¬ 
ment.  if  they  work  out  as  expected,  they  should  greatly  increase  the 
efficiency  of  data  acquisition,  retrieval,  and  use.  Improve  the  quality 
of  the  data  secured,  reduce  disputes  with  Industry  over  rights  in  data, 
and  curtail  unnecessary  acquisition  of  data.  As  such,  they  should  re¬ 
duce  the  costs  while  improving  the  overall  performance  of  the  data  system. 
The  screening  and  coding  procedures  are  designed  to  facilitate  the  effi¬ 
cient  transfer  of  standard  data  packages,  consisting  primarily  of  engi¬ 
neering  drawings  and  specifications,  for  competitive  reprocurement. 

.  2.  The  current  amount  of  competitive  reprocurement  resulting  from 
data  dissemination  is  sauill  relative  to  the  total  reprocurement  of  parts, 
components,  and  other  specialized  hard  goods.  However,  the  dissemination 
of  packages  of  reprocurensnt  data  does  account  for  a  sizeable  fraction 
of  all  reprocurements  that  are  now  competitive.  Improvement  in  the 
quality  of  data  packages  obtained  under  the  new  data  policies  should 
permit  some  enlargement  of  this  fraction  as  time  goes  on. 

3.  Using  coaaerclal  licensing  techniques,  U.S.  aerospace  firms 
have  had  vast  experience  in  transferring  production  technology  to  firms 
that  were  not  engaged  in  the  original  R6£  efforts.  In  addition  to  engi¬ 
neering  drawing*  and  specifications  --  the  principal  instruments  of 
transfer  used  by  the  Government  in  the  dissemination  of  reprocurement 
data  --  commercial  program*  ordinarily  call  for  the  transfer  of  tool 
design  information  or  actual  tooling,  production  layout  and  process 
information,  and  engineering  or  technical  assistance.  These  added  ele¬ 
ments  in  commercial  transfers  are  generally  considered  essential  in 
order  to  give  the  licensee  proper  access  to  the  production  technology. 

4.  Any  substantial  Increase  in  competition  in  the  reprocurement 
of  weapon  system  components,  accessories,  support  equipment  and  other 
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specialized  items  will  require  improved  access  to  the  developer's  tech¬ 
nology  by  other  prospective  suppliers.  It  is  particularly  Important 
to  provide  more  complete  information  about  production  techniques  and 
processes  that  reflect  the  developer's  accumulated  learning.  The  adap¬ 
tation  of  commercial  licensing  techniques  to  defense  procurement  under 
a  policy  of  directed  licensing  is  a  promising  way  to  Improve  access  to 
technology. 

5.  As  an  instrument  of  defense  procurement  policy,  directed  li¬ 
censing  would  be  limited  to  situations  in  which  the  original  producers 
were  unable  or  unwilling  to  compete  successfully  for  follow-on  produc¬ 
tion  contracts.  Because  a  firm  involved  in  R&D  and  early  production 
possessej  pricing  and  other  advantages  over  other  prospective  suppliers, 
interfirm  transfers  of  technology  under  directed  licensing  are  unlikely 
in  most  situations.  For  the  Government  to  obtain  some  of  the  benefits 
of  competition,  however,  it  would  be  unimportant  whether  production  re¬ 
sponsibility  were  actually  transferred.  The  benefits  would  derive  from 
the  developer's  awareness  of  the  threat  of  competition  for  follow-on 
production  orders. 

6.  In  addition  to  competitive  benefits,  directed  licensing  using 
commercial  transfer  techniques  offers  other  advantages.  First,  it  would 
help  reduce  Government  involvement  with  contractors,  not  only  as  a  result 
of  increased  competition  but  also  by  reducing  the  Government's  role  as 

an  intermediary  in  the  transfer  process.  Technology  transfer  would  be 
largely  an  interfirm  matter  governed  by  commercial  practice  and  the  law 
of  contracts.  It  would  also  lessen  or  avoid  many  disputes  over  data 
rights  --  the  proprietary  issues.  Finally,  some  of  the  data>management 
and  transfer  costs  of  present  data  policies  would  be  avoided,  while  others 
would  not  be  incurred  unless  the  buyer  were  able  to  realize  savings  from 
the  transfer  that  were  over  and  above  the  transfer  costs. 
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METHOD  CODING  UNDER  APR  57-6 


The  various  procedure*  of  screening  and  coding  embodied  in  AFR  57*6 
and  associated  documents  depend  on  whether  a  "new"  or  "old"  system  is 
involved  --  a  new  system  here  meaning  one  whose  procurement  began  after 
the  commencement  date  for  AFR  57-6  and  associated  programs,  in  1965. 


PROCEDURES  FOR  "OLD"  SYSTEMS 

For  "old"  systems,  whose  production  runs  and  initial  provisioning 
were  largely  complete  by  1964,  data  files  already  existed  in  the  central 
depository.  The  Alt  Force  may  have  accumulated  these  under  the  plenary 
data  requirement  rules  in  effect  in  the  early  1960 'a,  or  even  earlier 
when  data  policies  were  vaguely  defined.  The  data  files  for  a  given 
system  or  part  may  now  b*  imperfect  or  Incomplete,  or  the  data  may  be 
suitable  only  for  purposes  other  than  production.  When  the  inventory 
manager  who  is  responsible  for  maintaining  stocks  of  spare  parts  for  a 
particular  item  of  equipment  at  an  AMA  decides  that  the  time  has  come 
to  reprovision,  he  Initiates  a  purchase  request  for  a  part  or  set  of 
parts  and  sends  it  to  the  procurement  offices  of  the  AMA,  which  in  turn 
sends  It  to  the  Material  Management  Office  for  engineering  review.  The 
latter  calls  out  the  data  package  from  the  data  depository  at  Hq  AFLC . 
Parts  with  an  anticipated  annual  buy  of  over  $2500  are  given  a  full 
screening;  others  are  screened  only  for  known  sources.  When  the  data 
package  arrives,  the  engineering  division  begins  the  screening  and  de¬ 
cides  how  to  code  the  parts. 

The  numerical  codes  authorised  by  AFR  57-6  are  shown  in  Table  8, 
along  with  the  alphabetical  or  "alpha"  codes  used  for  Internal  control 
that  indicate  the  screening  office's  evaluation  of  the  data  package  and 
other  circumstances  affecting  the  mode  of  reprocurement.  When  the  pro¬ 
curement  request  comes  up  for  review,  the  item  may  already  be  in  a  mo¬ 
nopoly  procurement  status,  as  when  the  contract  clause  governing  data 
allows  the  contractor  to  claim  proprietary  rights  In  the  data  or  when 
it  limits  Government  use  of  the  data  because  they  were  developed  at 
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prlvate  expense.  The  engineering  review  ignores  such  legal  questions; 
it  considers  only  whether  the  data  are  suitable  for  competitive  procure¬ 
ment  and  whether  the  item  is  "critical"  and  hence  limited  to  designated 
* 

sources  of  supply.  However,  the  contractor  a  claim  of  limited  rights 
may  well  cover  only  certain  manufacturing  processes  and  private  proprie¬ 
tary  specifications  for  which  the  engineering  offices  can  substitute 
MIL  SPECS  --  processing  or  material  specifications  from  military  manuals 
in  the  public  domain.  If  the  engineers  are  able  to  do  this  after  further 
review,  they  may  change  the  code  on  the  items  to  a  competitive  one. 

If  the  data  packages  are  defective  because  of  missing  drawings  or 
poor  drawing  quality,  the  procurement  office  may  decide  to  buy  more  in¬ 
formation  from  the  contractor.  The  Operations  Support  Division  describes 
what  is  wanted  and  obtains  a  price  quotation  from  the  contractor,  after 
which  it  makes  an  "economic  evaluation"  of  the  probable  benefits  of  se¬ 
curing  competition  for  the  item  versus  the  cost  of  perfecting  the  data 

package.  If  its  evaluation  is  favorable,  it  authorizes  purchase  of  the 

** 

data. 

This  process  may  take  several  months.  When  the  AMA  needs  an  item 
in  a  hurry,  it  may  bypass  competitive  procurement  procedures  and  order  it 


Parts  and  components  whose  failure  would  severely  impair  the  func¬ 
tion  of  the  equipment  are  critical  to  the  success  of  the  mission.  The 
factors  that  are  likely  to  make  a  part  "critical"  are  detailed  in  the 
elements  of  the  Alpha  Code  T  in  Table  8.  Even  if  the  Government  judges 
an  item  to  be  critical,  it  does  not  have  to  reprocure  the  item  from  the 
original  supplier.  But  it  does  have  to  qualify  additional  sources  very 
carefully,  and  must  usually  leave  in  the  hands  of  the  prime  contractor 
(or  some  designated  "associate"  contractor)  the  responsibility  for  sys 
tern  integration.  Critical  items  cannot  be  advertised  for  competitive 
bids  on  firm-fixed-price  contracts. 

**At  this  stage  the  AMA  is  not  purchasing  rights  to  use  data  when 
the  Government's  rights  are  limited  because  of  proprietary  restrictions. 

It  simply  buys  data  in  which  it  already  has  unlimited  rights,  its  own 
files  merely  being  defective  because  documents  have  been  lost  or  defaced, 
etc.  If  che  contractor  is  willing  to  quote  prices  at  all,  as  he  usually 
is,  he  charges  as  a  rule  only  the  cost  of  preparing  the  drawing  requested. 
AFR  57-6,  Supp.  L,  gives  this  instruction  to  the  procurement  offices: 

"If  a  savings  estimate  is  not  available,  it  should  be  anticipated  that 
introduction  of  competition  will  result  in  a  gross  savings  of  25  per¬ 
cent  . " 
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from  a  sole  source,  meanwhile  giving  the  data  a  suspense  code  "L"  pend¬ 
ing  full  review.  It  may  later  change  the  code  to  a  competitive  one  for 
further  reprocurement. 

Once  the  AMA  has  a  complete  data  package  that  it  deems  suitable  for 
competitive  production,  it  reproduces  the  data  and  distributes  them 
with  other  material  in  soliciting  competition  from  suppliers. 

pRQcmiras  FOR  "ww"  systems 

For  "new"  systems,  whose  procurement  began  after  the  AFR  57-6  pro¬ 
cedures  went  into  effect,  the  Government  considers  breakouC  of  spare 
parts  and  components  either  for  direct  purchase  from  vendors  on  a  sole- 
source  basis  or  for  competitive  procurement  during  provisioning.  Pro¬ 
visioning  consists  of  the  series  of  decisions  that  determine  what  sup¬ 
plies  of  spare  parts  shall  accompany  or  follow  deliveries  of  the  first 
production  run  of  the  weapon  system  to  the  Services,  to  support  the 
system  during  its  Initial  period  of  operations.  The  original  prime 
contractor  and  vendors  almost  always  supply  the  initial  provision  of 
spare  parts.  Some  of  these  stocks  may  last  for  the  life  of  the  weapon 
system,  though  most  do  not,  while  many  items  must  be  reprocured  very 
soon  and  bought  repeatedly. 

Representatives  of  the  prime  contractor  and  other  original  design¬ 
ers  and  suppliers,  of  the  Air  Force  Systems  Command,  which  has  had  buyer 
Jurisdiction  over  design,  development  and  initial  production,  of  Air 
Force  Logistics  Command,  which  will  have  maintenance  and  support  re¬ 
sponsibility  for  the  weapon  system,  and  of  the  AMA  of  that  command  , 
which  will  be  responsible  for  ordering  spare  parts  and  maintaining 
Inventory  levels,  all  try  to  agree  during  provisioning  or  soon  there¬ 
after  on  spare  parts  breakout.  Their  decisions  will  determine  what  data 
the  Government  will  order  or  ha' 2  on  hand  for  reprocurement  purposes. 

It  was  hoped,  of  course,  that  the  57-6  procedures  would  save  unnecessary 
;  expense  for  data  by  restricting  the  Government's  data  requests  to  those 

[  items  for  which  a  data  package  would  actually  be  useful-  The  Government 

(• 

would  need  only  maintenance  and  cataloging  information,  not  manufactur¬ 
ing  data,  for  parts  that  were  not  coded  for  competitive  reprocurement. 


% 
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Decisions  reached  at  the  conferences  and  provisioning  stages  can 
subsequently  be  changed  once  reprocurement  actually  begins.  The  engi¬ 
neering  staff  at  the  AMA  may  decide  that  a  part  which  was  coded  competi¬ 
tive  is  actually  too  "critical"  to  offer  for  competitive  bidding,  or 
conversely,  it  may  find  ways  to  substitute  MIL  SPECS  for  proprietary 
processes  and  change  a  code  from  "C"  to  "G".  But  in  view  of  the  fact 
that  the  Government  will  not  acquire  data  packages  suitable  for  manu¬ 
facture  when  the  preliminary  screening  has  decided  that  an  item  is  non¬ 
competitive,  the  AMA  may  have  no  opportunity  to  perfect  a  data  package 
for  procurement.  The  decisions  of  the  first  screening  authorities  are 
likely  to  be  controlling. 

Table  8 

PROCUREMENT  METHOD  COTES  AND  INTERNAL  MANAGEMENT  COTES 
FOR  SPARE  PARTS  BREAKOUT  PROGRAM:  AFR  57-6 


1.  Procurement  Method  Codes 

Code  1  -  Already  competitive. 

Code  2  -  Competitive  for  the  first  time. 

Code  3  -  Already  direct-purchase  manufacturer  (i.e.,  from  vendor). 

Code  4  -  Direct-purchase  manufacturer  for  first  time. 

Code  5  -  Noncompetitive. 

2.  Internal  Management  ("Alpha")  Codes 

Code  A  -  Screened  for  known  or  other  qualified  sources  only. 

Code  B  -  To  be  assigned  when  the  Government  does  not  have  the  right 
to  use  available  data  for  reprocurement  from  other  sources. 

Code  D  -  Data  not  available  or  incunple te . 

Code  G  -  Technically  suitable  for  advertising  and  data  package  complete. 

Code  H  -  Competition  limited  to  known  sources  because  data  are  incom¬ 
plete  or  inaccurate. 

Code  K  -  Parts  procured  to  military  specification,  military  standards, 

military  drawings,  or  military  approved  industry  specifications 
or  standards  and  items  that  are  on  Federal  supply  schedules. 

Code  U  -  Uneconomical  to  compete. 

Code  Z  -  Ttohnical  equip  i-nt  requiring  standardization  and  interchange- 
ability  of  its  parts  in  the  public  interest.  Procurement  by 
sole-source  negotiation  is  necessary  to  insure  standardization 
and  interchangeability  of  parts. 

Code  L  -  The  letter  L  will  be  used  when  the  urgency  of  the  procurement 
precludes  normal  screening  action.  It  will  be  assigned  to  the 
purchase  request  only. 
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Table  8  --  continued 


Code  T  -  Technical  considerations  other  than  data  preclude  open  or  ad¬ 
vertised  competition.  (By  AFR  57-6,  Supplement  l,  dated  29 
November  1966,  the  T  code  was  replaced  by  the  following  codes 
designating  procurement  from  specified  sources  for  technical 
reasons  other  than  data:) 

(1)  Code  M  --  Application  of  Blaster  or  coordinated  tooling 
is  required  to  procure  acceptable  parts.  These  are  parts 
with  features  (surfaces,  holes,  etc.)  located  according  to 
a  unique  master  reference  tool.  These  are  parts  manufactured 
to  minimal  limits  and  must  be  replaceable  without  additional 
tailoring  or  fitting.  Such  parts  cannot  be  manufactured  or 
configured  by  secondary  pattern  or  jigs  Independent  of  the 
master  tool.  They  cannot  be  manufactured  to  requisite  toler¬ 
ance  of  fit  by  use  of  cosssercial  precision  machinery.  Jigs 
and  fixtures  used  only  for  ease  of  production  wi  1 1  r.ot  he 
considered  as  master  tooling. 

(2)  Code  W  --  Parts  requiring  special  tests  or  inspection  fa¬ 
cilities.  These  are  parts  requiring  ultra-precision  or  major 
special  tests  or-  inspection  facilities  or  procedures  which  have 
been  developed  to  determine  and  maintain  ultra-precision  or  sat¬ 
isfactory  quality  for  their  individual  function  or  system  capa¬ 
bility.  Substantiation  and  inspection  of  the  precision  or  qual¬ 
ity  cannot  be  accomplished  without  such  specialized  test  or 
inspection  facilities.  Further,  such  specialized  test  or  in¬ 
spection  facilities  are  of  such  magnitude-  complexity,  or  pe¬ 
culiarity  that  other  firms  within  the  Industry  do  not  possess, 
nor  would  it  be  economically  feasible  for  them  to  acquire,  such 
facilities . 

(3)  Code  X  --  These  parts  are  made  from  Class  1A  castings  or 
forgings.  The  process  of  developing  and  providing  the  accept¬ 
ability  of  high  integrity  castings,  such  as  Class  1  of  MIL-C- 
6021  and  similar-type  forgings,  requires  repetitive  performance 
by  a  controlled  source  for  each  casting  or  forging  along  iden¬ 
tical  lines  to  those  which  result  in  initial  acceptability  of 
the  part.  Thus,  the  particular  manufacturer's  process  becomes 
the  controlling  factor  regarding  the  acceptability  of  any  such 
part.  All  Class  1A  eastings  require  100  percent  X-ray  inspec¬ 
tion  and  will  therefore  be  identified.  A  100  percent  X-ray 
Inspection  requirement  will  not,  of  itself,  preclude  use  of 
the  competitive  sources  but  will  limit  competition  to  sources 
with  this  capability. 

(4)  Code  Q  --  These  parts  require  special  processes  or  material 
control.  They  are  used  in  critical  applications  requiring  spe¬ 
cial,  exceptional,  or  unique  processes  or  material  control,  or 
both,  in  excess  of  the  requirements  published  in  applicable 
specifications.  The  requirements  falling  in  this  category  are 
such  that  they  cannot  be  depicted  in  detail  to  insure  requisite 
quality  and  reliability- 
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Table  8  --  continued 


(5)  Code  R  --  These  parte  are  subject  to  an  excessively  high 
rejection  rate  due  to  the  developmental  state  of  parts  and 
materials  or  manufacturing  state-of-the-art - 

(6)  Code  V  --  These  parts  require  continuing  control  by  the 
design  activity  of  specialized  manufacturing  or  Inspection 
techniques,  or  both,  because  a  reliability  analysis  (which 
includes  an  evaluation  of  the  probability  of  component  failure 
and  the  probability  of  catastrophic  failure  of  any  basic  end 
part  or  control  system  part)  indicates  a  probability  of  failure 
which  would  be  unacceptable  from  the  standpoint  of  aafety-of- 

f light.  The  reliability  analysis  would  be  supported  by  opera¬ 
tional  field  data  or  development  test  data,  or  both. 

(7)  Code  0  --  Manufacturing  peculiarities  other  than  M,  N,  Q, 
X,  or  R  preclude  open  competition  for  these  parts.  These  are 
parts  for  which  there  are  special  characteristics  or  peculiar¬ 
ities  affecting  manufacturing  criticality,  other  than  those 
specifically  noted  above.  Detailed  explanation  will  be  in¬ 
cluded  under  "Remarks." 

(8)  Code  Y  --  Design  of  part  is  unstable-  The  design  of  an 
item  is  considered  to  be  stable  if  its  (or  the  components  of 
which  it  is  a  part)  engineering,  manufacturing,  or  performance 
characteristics  indicate  that  the  required  design  objectives 
have  been  achieved  to  a  degree  whereby  no  major  change  is  con¬ 
templated  to  "input,"  "output,”  or  "form-fit-function"  charac¬ 
teristics  wh.ch  would  render  the  item  obsolete  and  unusable 

in  < _s  present  configuration. 

OURCE:  AFSC/AFIC  Supplement  1  to  AFR  5/-6,  November  29,  1966. 
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Table  9 


HANAGQCENT  ACTION  CODING  IN  THE  REPROCUREMENT  OF  SPARE  PARTS 
BY  WARNER- ROBINS  AIR  MATERIEL  AREA,  FY  1966 


Vendor 


Ktu|mnt  Action 


Purchaaea  in 
Dollar  Amounts 


Government  does  not  have  right 
to  use  available  data  for  re- 
procuramant  fraa  competitive 


eourcaa. 


Fraa  Vendora  (Breakout) 

$  3,006,198 

Fraa  Prlaa  Contractors 

$  2,860,137 

Data  not  available  or  incom¬ 
plete . 

Fraa  Vendors  (Breakout) 

$  6,070,206 

Fraa  Prime  Contractors 

16,486,615 

Competition  limited  to  known 
sources  becauae  data  are  in¬ 
complete  or  Inaccurate;  one 
source  only . 


From  Vendors  (Breakout) 

$  1,678,471 

From  Prise  Contractors 

824,076 


$  5,866,335 


22,556,821 


2,502,547 


Urgency  of  procurement  precludes 

normal  screening  action .  35,605. 926 

Technical  reason  (other  than 
data)  for  using  the  specified 

sources.. . . . .  20.202.C18 


From  Vendors  (Breakout) 

$  6 , 426 , 4 5 3 

From  Prime  Contractors 

13,775,565 

Not  screened  because  of  small 
dollar  volume  of  requirement... 


*1.518.26. 


t 
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Appendix  B 

ILLUSTRATIVE  PROBLEMS  WITH  DATA  TRA1.3FER 
IN  COMPETITIVE  RE PROCUREMENT 

This  Appendix  describes  some  typical  problems  invol/ed  in  com¬ 
petitive  reprocurement.  The  data  were  gathered  from  San  Antonio  Air 
Material  Area. 

MISSING  DIMENSIONS 

On  Contract  No.  41(60^)32491  for  guide  assemblies,  December  1964, 
the  Precision  Manufacturing  Company  found  that  two  dimensions  were 
missing  from  the  drawings  originally  prepared  by  Republic  Aviation 
Company.  By  making  a  complete  layout,  and  with  Air  Force  assistance, 
the  firm  completed  the  engineering.  But  contract  performance  was 
delayed  about  a  month. 

INCORRECT  DIMENSION 

On  Contract  No.  F41(608) -67-C-4390  for  an  aircraft  engine  stand 
for  B-52  aircraft,  October  IS66,  the  Precision  Manufacturing  Company 
discovered  one  incorrect  dimension  on  a  Boeing  drawing  --  7.03  instead 
of  7.50.  Contract  performance  was  not  delayed. 

OBSOLETE  PROCESS 

On  Contract  No.  F41(608) -67-D-1451  for  a  pin  assembly,  August 
1966,  the  Jones  Tool  &  Machine  Company  found  that  the  drawings  pre¬ 
pared  by  Douglas  Aircraft  Company,  the  original  designer,  called  for 
an  obsolete  method  of  welding.  Jones  suggested  substituting  another, 
and  the  Air  Force  agreed,  covering  the  new  method  with  a  MIL  SPEC. 

DETAIL  MISSING  FROM  DRAWING 

On  Contract  No.  F4i(608)-67-D-‘>702,  1966,  the  Stinson  Manufacturing 
Company  inspected  a  sample  of  the  truck  lift  fenders  covered  by  the 
contract  and  discovered  that  it  was  equipped  with  two  quick-connect 
receptacles  not  shown  on  the  USAF  drawing.  They  had  to  be  added  at 
moderate  extra  cost. 
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MATERIAL  SPECIFICATIONS  POSSIBLY  INCORRECT t  AND  CONTOUR  INFORMATION 
KISSING 

On  Contract  No.  41(608)37391  for  intake  screens,  December  1965, 
the  Stinson  Manufacturing  Company  had  trouble  with  the  materials 
called  for  by  the  Convair  drawings.  They  specified  heat-treating  of 
.028  diameter  aluminum  wire  cloth  to  a  temper  hardness  of  6,  which 
proved  to  be  impossible.  Stinson  expressed  doubt  that  Convair  had 
actually  used  that  diameter  and  hardness.  Also,  the  drawings  failed 
to  give  contour  inforn^tion,  which  had  to  be  obtained  from  a  screen 
taken  from  the  aircraft  and  used  in  a  mock-up.  Stinson  could  not  get 
the  necessary  rubber  seals  from  the  vendor  for  the  mock-up,  and  was 
only  able  to  shape  and  build  the  screen  by  simulating  the  seals  with 
adhesive  tape.  The  contract  became  delinquent  in  July  1966. 

DESIGN  OF  CASTING 

On  Contract  No.  41  > 08) 40640 ,  April  1966,  the  Wichita  Engineering 
Company  used  Douglas  Aircraft  Company  drawings  to  manufacture  a  towbar 
for  C- 124  aircraft.  Wichita's  casting  subcontractor,  Smith  Steel 
Casting  Company,  had  difficulties  with  the  "peculiar  design  of  the 
castinp."  Smith  Company  asserted  that  considerable  pattern  revision 
and  procedure  changes  were  required  to  produce  acceptable  castings. 

INCOMPLETE  SPECIFICATIONS  AND  ATTEMPTED  REVERSE-ENGINEERING 

On  Contract  No.  41(608)41782,  Lockheed  drawings  of  an  aircraft 
boarding  ladder  were  turned  over,  to  Fleet  of  America,  Inc.,  which  also 
requested  a  sample  because  the  data  package  was  incomplete.  The 
sample  ladder  had  been  repaired,  and  Fleet  was  unable  to  duplicate  the 
original  ladder  exactly.  The  specifications  called  for  the  ladder  to 
bear  an  800  lb  perpendicular  load,  but  the  sample  ladder  would  not 
bear  more  than  600  lbs. 

INCORRECT  DIMENSION 

On  Contract  No.  41(608)39141  for  engine-type  slings  for  an 
R4360-20W  engine,  February  1966,  the  Regent  Jack  Manufacturing  Company 
used  Douglas  drawings  which  called  for  rivets  that  turned  out  to  be 
too  short.  The  contractor  had  to  substitute  another  rivet  specification 
which  delayed  delivery  of  the  item  and  caused  extra  cost. 
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gRR^.HKOUS  MATERIAL  SPECIFICATION 

On  Contract  No.  41(608)38306  for  a  lock  assembly,  main  landing 
gear  door,  August  1966,  the  Boeing  drawings  called  for  flat  brass, 
whereas  Tubular  Aircraft  Products  found  it  necessary  to  use  brass  rod 
to  meer  the  design  requirements. 

FAILURE  TO  UPDATE  DATA  PACKAGE 

On  Contract  No.  41 (608) -67-D-7032  for  a  guide,  June  1966,  the 
A  &  K  Manufacturing  Company  had  trouble  with  the  Air  Force  drawing. 

It  turned  out  that  the  size  of  a  pilot  hole  had  been  changed  on 
another  part  that  had  to  match  up  exactly  with  the  guide,  but  this 
drawing  had  not  been  changed  accordingly. 

FAILURE  TO  U PRATE  DATA  PACKAGE 

On  Contract  No.  AF04 (607) 9956 ,  October  1965,  Regent  Jack  was 
the  successful  bidder  on  a  hoist,  applicable  to  C-124,  originally 
designed  by  Douglas.  It  had  not  been  procured  since  1955.  During 
fabrication,  Regent  Jack  found  that  the  heist  would  not  fit  the  air¬ 
craft.  The  reason  was  that  the  latest  drawing  revisions  had  not  been 
Included  in  the  data  package.  Revised  drawings  (numbered  the  "J" 
revision)  were  requested  from  Douglas.  Regent  threw  away  184  parts 
made  under  the  "D"  revision  and  made  184  new  ones  under  the  "J" 

».« - icr..  The  change  cost  the  Government,  an  txcr’  99.00C  (the  uj.ie.in**! 

value  of  the  contract  was  approximately  $16,000)  and  nine  months  delay. 

0B80LETE  DESIGN  OF  COMPONENT  PARTS 

On  Contract  No.  41(608)35949,  1965,  American  Machine  and  Foundry 
attempted  to  fabricate  an  arresting  barrier  engaging  device  BAK-ll/F 
from  Air  Force  drawings.  It  had  trouble  with  premature  firing  of 
quick-opening  valves  which  were  part  of  this  device.  A  sample  valve 
obtained  from  Edwards  AFB  showed  appreciable  differences  in  design; 
the  USAF  drawings  were  apparently  out  of  date.  Modification  (installing 
springs  on  valves,  etc.)  cost  over  $50,000  extra  on  the  contract. 


5  t  . 
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DETAIL  MISSING  FROM  DRAWINGS 


On  Contract  No.  41(608)33015,  December  1964,  Aero  Engineering  tried 
to  fabricate  a  manifold  assembly  from  Aircraft  Production  Company  draw¬ 
ings.  The  Air  Force  rejected  the  ten  units  shipped  because  of  lack  of 
vent  holes.  The  contractor  protested  that  there  was  no  reference  to 
vent  holes  in  the  specifications  or  drawings  and  no  indication  of  the 
size  or  location  of  them. 


INADEQUACY  OF  DEVELOPMENT  DATA  FOR  PRODUCTION 

During  the  Skybolt  Program  development  phase,  Standard  Manufactur¬ 
ing  Company  got  an  R&D  contract  for  an  MHU-33A1  munitions  handling  trail 
er.  The  prototype  trailer  was  75  percent  complete  when  Skybolt  was 
cancelled.  The  existing  drawings  were  only  50  percent  complete,  and 
were  not  production  drawings.  The  Air  Force  completed  the  trailer  with¬ 
out  engineering  data,  and  tried  to  complete  the  data  package  from  the 
hardware.  Later  it  decided  to  procure  a  modification  of  the  trailer, 
modified  the  drawings,  and  offered  the  package  for  competitive  bidding. 
The  contractor  found  that  the  engineering  drawings  were  unsuitable  for 
production.  S .me  400  changes  had  to  be  made  in  the  drawings  after  the 
contract  award. 


VENDOR  ITEM  UNAVAILABLE 

Furmont  Manufacturing  got  a  contract  for  MJ-1  loading  units  in  1963 
The  Standaru  Manufacturi  g  Company  drevings  called  for  a  hydraulic 
steering  mechanism  made  by  MOPAR  primarily  for  Chrysler.  By  the  time 
this  contract  was  let,  MOPAR  had  cease-'  to  manufacture  this  item.  The 
Air  Force  had  to  devise  a  substitute. 

INADEQUATE  MATERIAL  AND  DESIGN  SPECIFICATIONS 

On  Contract  No.  41(608)36938,  November  1965,  the  Precision  Manu¬ 
facturing  Company  agreed  to  produce  20mm  ammunition  loader  parts  from 
Air  Force  drawings.  These  loaders  had  previously  been  manufactured  by 
Republic.  Some  of  the  delivered  articles  failed  inspection  because  of 
bending  and  undue  surface  roughness.  Inspection  showed  that  the  plat¬ 
ing  was  not  nickel  as  it  was  supposed  to  be,  and  was  too  thin.  It 
turned  out  that  nickel  plating  had  been  authorized  to  expedite  productio 
but  the  drawings  in  the  data  package  had  called  for  chrome.  The  itens 
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apparently  did  conform  to  these  drawings,  which  '•’.re  USAF  redesigns  of 
parts  that  had  not  worked  properly  in  Republic's  original  loader.  The 
Air  Force  had  manufactured  a  redesigned  prototype  which  had  performed 
satisfactorily.  The  procurement  office  had  considerable  difficulty  in 
finding  out  just  what  was  wrong  with  Precision's  parts. 
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Appendix  C 

MAJOR  AEROSPACE  LICENSE  AGREEMENTS 

The  table  which  follows  is  divided  into  three  parrs:  aircraft, 
aircraft  engines,  and  missiles,  each  arranged  in  alphabetical  order  by 
licensor.  Only  those  agreements  under  which  production  has  taken  place 
or  where  there  is  considerable  evidence  that  production  plans  will  be 
executed  have  been  included  in  the  list.  The  intent  has  been  to  con¬ 
centrate  on  programs  Involving  major  and  rechnically  complicated  items. 
Therefore,  most  utility  and  light  aircraft  programs  have  been  excluded 

The  terms  "licensor"  and  "licensee"  have  been  used  somewhat  loosely. 
The  firm  which  designed  and  originally  manufactured  the  item  is  shown 
as  licensor.  The  firm  which  manufactured  the  item  according  to  the  li¬ 
censor's  design  is  shown  as  licensee.  The  fact  that  a  government  may 
have  represented  one  or  the  other  of  the  parties  in  the  actual  license 
is  disregarded . 

The  name  of  the  firm  as  of  the  time  of  the  license  is  ordinarily 
shown,  even  when  firms  have  merged  or  otherwise  changed  their  identity. 
For  example,  the  Magister  licenses  are  listed  under  Potez,  although  that 
firm  has  since  merged  with  Sud  Aviation.  In  the  case  of  BAC  and  the 
other  consolidated  British  firms,  the  various  divisions  which  correspond 
i o  the  former  tirm  names  have  been  listed  separately  as  subheadings 
under  the  new  firm  name.  Bristol-Siddeley  and  Rolls-Royce  are  still 
listed  as  separate  entities,  since  the  consolidation  took  place  so 
recently.  In  the  case  of  consortia  for  licensed  production,  if  no  one 
firm  was  specified  as  the  prime  contractor  the  licensee  is  shown  as  that 
firm  designated  for  the  final  assembly  and  testing.  The  model  descrip¬ 
tion  given  is  that  used  by  licensee  and,  where  available,  the  name  or 
model  number  used  by  the  licensor  is  shown  in  parentheses. 

The  table  is  subject  to  various  inaccuracies.  The  year  of  the 
license  agreement  could  not  always  be  established  with  accuracy.  Pro¬ 
duction  starting  dates  are  sometimes  used  instead  and  are  so  indicated. 
Production  figures  were  often  hard  to  come  by.  For  some  categories, 
such  as  missiles,  they  could  not  be  established  tor  security  reasons. 


In  some  programs  production  vas  divided  between  different  firms  and 
different  countries.  While  care  has  been  taken  to  avoid  double  count¬ 


ing  as  far  as  possible,  such  as  in  the  European  F-104G  program,  double 
counting  may  have  resulted  in  some  cases  where  aerospace  firms  in  one 
country  were  manufacturing  parts  for  assembly  In  another  country.  As¬ 
sembly  activities  were  also  troublesome.  In  many  cases  the  licensor 
shipped  knocked -down  airframes  for  assembly  by  the  licensee  at  the 
Inception  of  the  program,  to  be  followed  by  manufacture  of  parts  by 
the  licensee.  While  assembly  activities  were  not  Included  In  produc¬ 
tion  figures  deliberately,  adequate  information  was  not  always  avail¬ 
able.  Therefore,  some  production  figures  may  be  inflated. 

The  major  sources  of  data  were:  Aircraft  Industry  Record.  Jane 's 
All  the  World's  Aircraft.  Flying  Review  International,  and  Interavla . 
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Appendix  D 


DATA  FURNISHED  MITSUBISHI  HEAVY  INDUSTRIES,  LTD. 
BY  NORTH  AMERICAN  AVIATION.  INC.. 

FOR  THE  F-86F  PROGRAM 
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^ — gXPLETE  ENGINEERING  DATA 


B  Description 

TV°  (2)  print  sets  of  Basic  Lines  Reproduction  (full  scale 
reproductions  on  metal). 

*N?TE:  E*"tf  LlneB  bo*rds  delineate  the  air  surface  and 
ewde  on  metal.  The  full  sire  basic  lines  will  be  for- 

on  metal.  Any  other  sires  such  as  1/2,  1/4,  1/8,  etc 
will  not  be  on  metal.  ’  ’  ’ 

too  (2)  print  copies  of  Stress  Analysis  Data. 

MOTE:  The  stress  analysis  data  contains  an  analytical 
nvestlgatlon  of  the  structural  strength  of  the  airplane. 

too  (2)  print  copies  each  of  pertinent  Airplane  Weight  Reports. 

welahta^of  mT"  p*rtlnent  w®l«ht  reports  will  give  the  various 
weights  of  the  components  of  the  airplane  in  detail. 

One  (l)  repro&clble  copy  of  all  production  engineering  draw- 
TbSla  ”JlUflng  Specifications,  Airplane  Special 

.«<  Equid"'nt'  En8i""ri"e  °rd“- 

Th*  d-ta  t0  •»*  forwarded  for  this  Item  will  be  all 
dr*Wtng“  for  ^  nianufacture  of  the 
SD^lflr-MClUdin8  flnlshln8  specifications.  The  finishing 
p  ciflcatlons  denote  the  type  of  protective  finish  to  be  used 

?iihL  !rlOU*  cooP°nent*  of  the  airplane.  Also,  drawings 
**  *orw*rd*d  for  **  North  ^erlcan  designed  special 
ols  and  ground  handling  equipment  which  are  required  for 

*TC*  °f/he  aLrpUne’  Engineering  Orders  will  be 
l*°’/nd  *re  USed  to  release  requirements,  dlstrlb- 
au thorf*!*18?  *“d  pr0Ce8s  specifications,  and  also  make  and 
authorise  minor  changes  to  a  drawing  previously  released. 

The  numerical  drawing  index  Is  a  listing  of  the  drawings  of 
he  parts  to  be  used  In  the  airplane  Including  vendor  parts. 

meit  U8d  ^  V*ndor  ltans’  Government  Furnished  Aircraft  Equip¬ 
ment  and  Government  drawings  and  other  Govemnent  documents  ? 

specified  In  this  Exhibit  A)  will  not  be  furnished 

!nd’  U  reqUUed'  “Uit  b*  ^ 
vendor!*^  ^  °°vernment:  *nd/°r  the  applicable 

too  (2)  print  copies  each  of  pertinent  Flight  Test  Reports. 

Four  (4)  copies  of  Flight  Handbook  (Governnent  T.O.) . 
nM„f!,TE:(  Government  Technical  Order  describes  a  pilot's 

s“5.  xsis:.  the  *lr7“ne'  incu<“"8 

“*ndbook  of  s 
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NOTE:  The  Erection  &  Maintenance  Manual  is  a  Government 
Technical  Order,  and  denotes  the  procedure  to  maintain  the 
airplane. 

8  Four  (4)  copies  of  the  Handbook  of  Structural  Repair  (Govern¬ 

ment  T.O.) . 

NOTE:  The  structures  repair  manual  is  a  Government 
Technical  Order,  and  denotes  the  method  of  repairing  the 
structure  of  the  airplane. 

9  Four  (4)  copies  of  the  Illustrated  Parts  Catalog  (Government 

T.O.) . 

NOTE:  The  Illustrated  Parts  Catalog  is  also  a  Government 
Technical  Order,  and  lists  the  serviceable  parts  of  the  air¬ 
plane  that  commonly  require  replacement. 

10  Four  (4)  copies  of  Handbook  of  Basic  Weight  Check  List  and 

Loading  Data  (Government  T.O.) . 

NOTE:  This  handbook  describes  proper  loading  of  the 
airplane  for  the  purpose  of  safe  flight  operations. 

11  Four  (4)  copies  of  Handbook  of  Aircraft  Inspection  Require¬ 

ments  (Government  T.O.)  . 

NOTE:  This  handbook  is  a  Government  Technical  Order, 
and  discloses  the  Inspection  requirements  and  procedures  of 
the  airplane. 

12  Five  (5)  printed  copies  of  Drafting  Room  Manuals. 

13  One  (l)  reproducible  copy  of  applicable  standards  drawings, 

including  North  American  NAS  AN-AF  (3  digit  only)  and  MS 

standards. 

NOTE:  Standard  drawings  in  the  categories  listed  above 
which  are  used  on  the  airplane  will  be  forwarded.  Standard 
drawings  are  drawings  of  parts  usually  made  in  quantity  and 
that  are  common  to  many  aircraft. 

14  One  (1)  reproducible  copy  of  applicable  Process  Specifications 

including  Master  Dimension  Specifications. 

NOTE:  Process  Specifications  are  engineering  instructions 
written  primarily  for  the  benefit  of  North  American  manufac¬ 
turing  departments,  and  establish  shop  methods  or  procedures 
that  are  essential  in  insuring  the  proper  function  of  parts 
and  equipment  in  the  finished  product.  The  Master  Dimension 
Specification  contains  the  coordinate  data  defining  the  air 
surface,  structural  components,  and  includes  kinematics  of 
the  internal  mechanism  of  the  airplane. 

15  One  (1)  reproducible  copy  of  the  Airplane  Model  Specifications 

with  applicable  amendments. 

NOTE:  The  Model  Specification  is  a  detailed  description 
of  the  items  being  incorporated  within  the  airplane. 
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16  TWo  (2)  print  copies  each  of  Miscellaneous  Engineering  Analysis 

and  Test  Reports. 

NOTE:  Mi seel lantern „  Engineering  and  Laboratory  Test 
Reports  applicable  to  the  airplane  (aerodynamic  celculatlons- 
wLnd  tunnel,  tests-analysia  reports,  etc.). 

17  Four  (4)  print  copies  of  Structural  and  Salvage  Repair  Manual, 

Report  NA-1739. 

NOTE:  The  structures  and  salvage  repair  manual  incor¬ 
porates  the  most  commonly  occurring  discrepancies  from  the 
drawings  during  manufacture  and  denotes  the  method  of  salvag¬ 
ing  such  discrepancies  without  recourse  to  the  engineering 
department. 

18  Two  (2)  sets  of  miscellaneous  airplane  photographs. 

19  1 Vr  (2)  sets  of  Surface  toughness  Specimen  booklets. 

NOTE:  These  booklets  have  a  plastic  gage  to  check  the 
surface  roughneaa  of  machine  finishes.  The  remainder  of  this 
booklet  is  concerned  with  a  discussion  of  types  of  surfaces 
and  methods  of  producing,  measuring,  and  comparing  them. 

20  TVo  (2)  print  copies  of  the  Engineering  Loft  Manual. 

NOTE:  The  Loft  Manual  contains  the  techniques  of  the 
graphic  development  of  the  air  surface  of  an  airplane. 

21  IVo  (2)  print  copies  of  North  American's  Buyer's  Guide 

Bulletins. 

NOTE:  The  Engineering  Source  Approvel  Bulletin  is 
commonly  called  the  Buyer's  Guide  Bulletin  and  denotes  the 
approved  sources  to  the  Purchasing  Department  from  which 
material  may  be  procured. 

22  Four  (4)  copies  of  Engineering  Procedures  Msnual. 

NOTE;  This  manual  outlines  general  phases  of  engineering 
procedure  followed  by  North  American. 

23  Miscellaneous  Publications  and  Data. 

24  One  (1)  reproducible  copy  of  applicable  North  American 

Material  and  Equipment  Specifications. 

NOTE:  The  equipment  specifications  are  prepared  for 
equipment  called  out  on  production  drawings  when  control  by 
such  specifications  is  desirable,  and  when  no  existing 
Government  or  other  industry-wide  specification  is  considered 
adequate.  Material  specifications  are  prepared  for  materials 
called  out  on  production  drawings  when  control  for  such  speci¬ 
fications  is  desirable.  These  material  specifications  contain 
information  on  both  the  materials  not  appearing  on  the  coeq>lete 
airplane,  and  those  that  cover  raw  materials  from  which  fin¬ 
ished  parts  are  manufactured  for  the  airplane. 


« 
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B.  PRODUCTION  DATA 

Item  Descri.pi.ion 

1  One  (I)  reproducible  copy  of  available  tool  drawings  (designed 

by  North  American) . 

NOTE:  These  drawings  will  cover  all  North  American- 
designed  detail  parts  and  assembly  tool  drawings. 

2  One  (1)  reproducible  copy  of  Tooling  Breakdown. 

NOTE:  This  illustration  portrays  the  sequence  in  which 
major  tools  are  utilized  in  production. 

3  One  (1)  reproducible  copy  of  each  available  Tool  Design 

Manua 1 . 

NOTE:  TMs  manual  establishes  design  standards  for  the 
tooling  division. 

4  TWo  (2)  printed  copies  of  Tool  Master  Book. 

NOTE:  This  book  constitutes  perspective  drawings  of 
tool  masters  and  their  relation  to  each  other. 

5  One  (1)  printed  copy  of  Information  for  use  on  Spar  Mills. 

NOTE:  This  Information  will  indicate  setup  data  on 
spar  mills. 

6  TVo  (2)  photographs  of  major  and  large  subassembly  tooling. 

NOTE:  Self-explanatory. 

7  One  (1)  reproducible  copy  of  designs  or  photographs  of  utility 

items  as  required  and  designed  since  February  1947. 

NOTE:  "Utility"  and  "standard"  items  of  tooling  are 
those  having  application  to  all  contracts  (dimple  sets,  air 
feed  drills,  drill  motors,  etc.). 

8  One  (1)  set  of  printed  Master  Template  Cards. 

NOTE:  MaN-'e’-  Template  Cards  reference  part  number  to 
master  template  layout  number.  Individual  parts  are  frequent¬ 
ly  a  portion  of  a  master  loft  layout  resulting  in  the  need  of 
a  cross  reference  system. 

9  One  (1)  printed  set  of  Production  Work  Orders. 

NOTE:  Work  Orders  reflect  routing  in  fabrication  de¬ 
partments  and  processing. 

10  One  (1)  printed  set  of  Sign  Off  Books. 

NOTE:  Sign  Off  Books  show  the  control  points  for  inspec¬ 

tion  and  installation  sequence. 

One  (l)  set  of  Operation  Manuals  (as  available)  to  be  used 
in  conjunction  with  Sign  Off  Books. 

NOTE:  Operational  functions  are  detailed  to  insure  prop¬ 
er  functioning  of  installations. 


11 
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12  One  (1)  printed  set  of  Change  Verification  Procedures  and 

Sample  Forms. 

NOTE:  This  Is  an  Internal  procedure  for  verifying  the 
Incorporation  of  engineering  changes  on  the  airplane. 

13  lWo  (2)  printed  sets  of  Planning  Manuals. 

NOTE:  Planning  Manuals  define  production  planning 
policies. 

14  TVo  (2)  lists  of  Standard  Tbols  designed  by  North  American 

(as  required) . 

NOTE:  Standard  tooling  differs  from  contract  tooling 
In  that  It  has  universal  application.  These  Instances  will 
be  defined  upon  request. 

15  IVo  (2)  printed  copies  of  the  Scheduling  Manual. 

NOTE:  Scheduling  Manuals  indicate  North  American 
scheduling  policies. 

16  One  (1)  printed  copy  of  Manufacturing  Flow  Charts. 

NOTE:  Manufacturing  Flow  Charts  Illustrate  atatlonlza- 
tlon  of  assembly  departments. 

17  TVo  (2)  printed  copies  of  Final  Assembly  Departmental  and 

Major  Assembly  Departmental  Layouts. 

NOTE:  Self-explanatory. 

18  IVo  (2)  copies  of  Inventory  and  related  data  on  Supplemental 

Tbollng,  Materials  Handling  Equipment,  Pickup  Stands,  Work 
Platforms,  and  Conveyor  Systems. 

NOTE:  Self-explanatory. 

19  TVo  (2)  lists  by  type  and  related  data  of  assembly  and  parts 

transportation  handling  equipment. 

NOTE:  Self-explanatory. 

20  IVo  (2)  copies  of  Inventory  and  related  data  of  Flight  Test 

Equipment. 

NOTE:  Self-explanatory. 

21  IVo  (2)  Inventories  and  related  data  of  Final  and  Major 

Assembly  Functional  Test  Equipment. 

NOTE:  Self-explanatory. 

22  TVo  (2)  lists  of  specialized  machinery  and  equipment  utilized 

for  detail  parts  manufacture. 

NOTE:  Self-explanatory. 

23  TVo  (2)  copies  of  Hydraulic  Manual. 

NOTE:  Thia  is  a  handbook  showing  hydraulic  installations. 
The  flow,  functions,  and  procedures  are  defined  thoroughly. 


% 
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24  One  (I)  reproducible  copy  of  each  electrical  wiring  jig  print. 

NOTE:  The  electrical  wiring  jig  print  referred  to  la  a 
print  of  the  jig  board  which  would  enable  a  subcontractor  to 
fabricate  a  plywood  board  Indicating  terminals,  wire  lengths, 
etc.,  which  constitute  a  specific  wire  harness. 

25  TWo  (2)  printed  copies  of  electrical  job  procedures. 

NOTE:  For  building  wire  assemblies,  a  step-by-step 
breakdown  of  operations  necessary  to  assemble  each  wire  har¬ 
ness  Is  prepared.  The  Information  covered  under  this  Item 
Is  a  printed  copy  of  these  job  procedures. 

26  One  (1)  reproducible  copy  of  Electric  Wire  Book. 

NOTE:  This  Information  consists  of  a  list  of  all  wLres 
referencing  the  type  of  wire,  length  of  wire,  types  of  ter¬ 
minals,  etc.,  required  to  fabricate  harnesses  for  the  specific 
model  In  question. 

27  One  (l)  reproducible  copy  of  Electrical  Hookup  Manual. 

NOTE:  This  Item  Illustrates  the  proper  hookup  of  wire 
panels  In  the  Installation  department. 

28  TVo  (2)  sets  of  photographs  of  electrical  Installations. 

NOTE:  This  Item  Illustrates  by  photograph  the  electrical 
Installations  as  they  are  Installed  _n  the  airplane. 

29  TVo  (2)  Continuity  Check  Circuit  Diagrams. 

NOTE:  As  the  harnesses  are  assembled,  they  are  func¬ 
tionally  checked  by  the  use  of  a  continuity  checker.  The 
material  furnished  under  this  Item  portrays  the  circuitry  for 
each  continuity  checker  required. 

30  TVo  (?)  sets  of  photographs  of  continuity  checkers. 

NOTT:  This  Item  will  cover  photographs  of  continuity 
checkers  required. 

31  One  (l)  reproducible  Circuit  Diagram  Manual. 

NOTE:  The  material  furnished  under  this  Item  will  con¬ 
sist  of  a  complete  breakdown  of  airplane  circuits  co  aid  In 
the  running  of  operations  In  final  assembly  or  flight  opera¬ 
tions  . 

32  One  (l)  set  of  Glass  Cloth  Reproductions  of  Master  Layouts. 

NOTE:  This  Item  conslats  of  glass  cloth  positive  repro¬ 
ductions  of  Master  Template  Layouts. 

33  First  Ship  Master  Plan 

NOTE:  ThU  :  r'.rst  ship  schedule  showing  major  component 

layout  spreads 

One  (1)  set  of  u.ruaule  breakdown  of  hours  scheduled  by 
department . 


34 
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NOTE:  This  material  conalata  of  F-86F  hours-performance 
by  department  of  Ships  #1  and  #100. 

35  Installation  prints  as  used  by  Planning  Department.. 

NOTE:  Engineering  Installation  drawings  showing  the 
correlation  of  "X"  number  Planning  Orders.  "X"  number 
Planning  Orders  pertain  to  the  correct  Installation  sequences. 


C. INSPECTION  DATA 

1  TWo  (2)  Quality  Control  Policy  Manuals. 

NOTE:  Quality  Control  Policy  Manuals  outline  North 
American  quality  control  policy. 

2  Twelve  (12)  copies  each  of  all  applicable  Inspection  Operating 

Procedurea. 

NOTE:  These  are  actual  departmental  procedures  describing 
Inspection  operations  and  requirements. 

3  One  (l)  copy  of  all  Material  Review  Disposition  Reports  for 

the  F-86E  and  F  airplanes. 

NOTE:  These  consist  of  reports  of  product  discrepancies 
and  action  and  disposition  of  each  case. 

4  TWo  (2)  copies  of  all  Production  Development  Laboratory  Reports 

coanmm  to  F-86E  and  F-86P. 

NOTE:  The  reports  are  a  summary  of  F-86E  and  F-86F  pro¬ 
duction  development  problems. 

5  One  (l)  copy  of  the  North  American  Production  Development 

Laboratory  Process  Control  Manual. 

NOTE:  This  Item  outlines  the  procedure  for  control  of 

processes. 

6  TWo  (2)  copies  of  applicable  Radiographic  Inspection  Standards 

for  Aliailnum  and  Magnesium  alloy  casting*  (as  used  by  North 
American  for  Inspection  Standards). 

NOTE:  Self-explanatory. 

7  TWo  (2)  copies  of  Production  Development  laboratory  testing 

procedures  used  for  Receiving  Inspection  applicable  to  F-86E 
and  F-86F  airplanes. 

NOTE:  Sel f-exp lana tory . 


P>_  .JffiflASIgLB&a 

l  One  (1)  print  copy  of  Bill  of  Material. 

NOTE:  Bill  of  Material  containing  (l)  list  of  a!!  items 
of  raw  materials  which  Indicates  type  of  material,  size  snd 


-70- 


descri.pti.on ,  specification  and  quantity;  (2)  list  of  fabricated 
parts  (including  standards  and  vendor-designed  and  Company 
Furnished  Equipment)  indicating  part  number,  description, 
quantity,  specification  number  (when  applicable),  weight  ana 
manufacturer's  name  and  address  on  vendor-designed  and  Company 
Furnished  Equipment  only;  (3)  list  of  North  American  designed 
purchased  parts  including  part  number,  description,  quantity, 
and  last  known  manufacturer's  name  and  address;  and  (4)  list 
of  Government  Furnished  Property  indicating  part  number,  des¬ 
cription,  quantity  and  specification  number  (when  applicable). 

2  TVo  (2)  print  copies  of  Vendors  Tool  List. 

NOTE:  List  of  forth  American -owned  tools  in  hands  of 
vendors. 

3  One  (1)  print  copy  of  list  of  Estimated  Cost  of  Purchased  Raw 

Material,  Equipment  and  Fabricated  Parts. 

NOTE:  Self-explanatory. 


E.  MISCELLANEOUS  DATA 

l  Miscellaneous  data  pertaining  to  this  License  and  Assistance 
Agreement  not  set  forth  elsewhere  in  this  Exhibit  A  as 
requested  by  Mitsubishi  in  writing  and  approved  by  North 
American  on  a  need-to-knov  basis  as  necessary  information 
for  the  manufacture  and  assembly  of  the  airplane. 


SOURCE 


Exhibit  A  to  License  and  Assistance  Agreement. 


DOCUMENT  CONTROL  DATA 


I  ORIGINATING  ACTIVITY 


the  rand  corporation 


co.  REPORT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


2b.  GROUP 


3  REPORT  TITLE 


COMPETITION  IN  THE  REPROCUREMENT  PKOCES." 
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